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V. lose much time in loolting out and reading tlie descriptions in the various conipendiums 
.^of minerals ; and this origmated in me the desire to place in the hands of those tailing 
-''Ithis course a means to assist in the diagnosing of mineraU ; all the more from the fact 
•'^that the only attempt thus far known, and which was by DufVenoy,* to help the deter- 
'-} mination of minerals by their physical characteristics, can scarcely be said to have been 
•fj a success. On the other hand, in the tables of von Kobellt and Dana,! the chemical 
' behavior has been selected as the main principle of clarification, the employment of 
^' which, it is true, in itself and for a single student, is very good, nevertheless in a larger 
^. class associates with itself many disadvantages when the students are not sufficiently 
^ conversant with the physiognomy of minerals. 
, , From this cause I determined to sketch out a plan of arrangement for myself, in the 
vj main based upon the outward characteristics. 

-^ In this I have divided minerals into three tabalar systems, of which the first em- 
braces those of metallic lustre ; the second those of non-metallic lustre which give a 
colored powder ; and lastly, the third contains all minerals of non-metallic lustre and 
colorless streak. These three systems of tables fall again into single tables (for example, 
the first into five), In which the minerals are arranged according to their hardness, — i.e., 
the softest are placed first, and the hardest last. 

It follows from this, that when a given fragment of mineral is to be determined 
by the aid of the tables, one must first ascertain the kind of Itutre, the degree of hardness, 
the streak, and (with metallic habit) also the color. If these characteristics are deter- 
mined correctly, — and their determination is so easy, — the seeker will be confined by the 
tables to a small number from which tbe choice must be made ; out of which the correct 
one can be found sometimes immediately, and sometimes with the assistance of a special 
search in a text-book of mineralogy ; but almost always without difficulty, provided 
that the crystal system be plainly visible ; if this characteristic be wanting, the deter- 
mination will be more difficult, or at least mote tedious, especially when the mineral 
belongs to the class of those with non-metallic lustre and colorleea streak. 

Albin Wbisbach, Preface to the Firat Edition of his " TabeOtn," 1866. 

• Doftinoj, TmlM d« MlnCnloda. !« < 
t F- •- Kobell, "■-•-' " — 



Ulnenllen mlttalit elufkcbu chemlKber Tersacbe anf trook- 
oT Ulnsnlogf, 4Ui edit., i. 261-310. 
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INTKODUCTION TO THE FIRST EDITION. 

(1874) 



Etekt une who has had the ^ood fortune to study nt the Bojal Saxon Mining 
Academy, in Freiberg, will hear witneu to the efflcRcy of the lystem there pursued for 
inslnicting young students in the art of distinguishing mineral spocies on the spot, by 
the aid of a tolerahle memory and an intelligent obserration of a few of their must 
striking physical propertiea, — both brought to the highest point of perfection of which 
they are cajiable by judicious cultiTfttioo, and kept in their best condition by assiduous 
daily BKercise. 

The method of practical instruction pursued there, and which has been introduced by 
Freiberg graduates into many schools in this country, requires merely a cabinet of un- 
labelled minerals, and a Frolessor who can determine — nut one who has learned — them. 
Each student of a class of ten or more places a tray of such minerals before him^ and 
occupies the two hours devoted to " Pralctischer Uebung" in discovering, by the aid of 
the knife, the streak-tablet, the file, and the magnify ing-glass, the true nature of as 
many of these minerals as possible. 

But all will admit that no tables based upon purely physical properties can enable 
one lo identify aU species ; though the greater one's experience in the field, the fewer 
minerals will require a laboratory investigation. 

There are three applications fur which these tables were more particularly designed : 

The first is in the class-room, as an artificial memory to the student practising in- 
stantaneous determination; the eecnnd ii fur the prospector, geoln^st, or minerato^ist 
in the field, as an occasional reminder of some point which was escaping his attention, 
and to suggest the simplest methods of discovering the idemity of minerals if the physi- 
cal tests fail ; and third, they may prove serviceable to him wlio, though neither geol- 
ogist nor mineralogist, is impelled by business or love of nature to collect minerals. 

In America mineralogists have very generally agreed to consider Dana's last edition 
as authority on most diKputed ouestione, and in nothing does this great work more 
clearly show the incredible industn', care, and good judgment of its author than 
in the considerations which have influenced him in r^ard to the choice of names for 
minerals. He ha£ given to this essential though less professional part of the subject $o 
much thought, has weighed so fairly and justly the claims of rival claimants to the 
right of naming, and has altered objectionable niimes with such independence and 
ability, that it would be strange indeed if an American book on any branch of the 
subject did nut make Dana's nomenclature the basis of its own. This has been done 
in the present tables. 

Every true mineral u a definite chemical compound, or element, homogeneous through- 
out its porta, and capable of expression in a formula which represents — at least — the 
proportioni in which the atoms of the same or different elements are associated together 
in its moleetde. 

Its molecule it a distinctive wheU, — the unit of its mass, — ani, ineapahle of division 
to Utng at the minerai retaint its characierittie properties ; arid any formula lehieh r^rt- 



JNTRODVCTiON TO THE FIRST EDITION. T 

aenU the mtneral as consisting of two compounds is in antagonism toith this fundamental 
principU, and can convey no clear idea of unity to the mind. 

Starting with ibete puBtulutea, as soon at I had decided to add a column of rormulai 
to tha tablea, I determint^ to try, to the best of m; abilit;, to reconcile the moit 
reliable records of analysie wilh il, and if poasible, in the light of the modern cbcm- 
Ulry, to push thb eflfurt bejond mere empirical percentages to the construction of 
rational formula*. I frankly own at the oulsot my entire responsibility for all the 
errors into which I may have been drawn, and cheerfully grant that many of my 
inferences may be mistaken. 

While overbaulins; the records of analysis which were accessible to me, to recalcu- 
late formulas whose character should express unity, I was forced in some few casM 
into making bold ussuniptions as to the manner in wnich the anion and cathion radicals 
were strung together, and it is in such formulas that I expect, and shall meekly eubniit 



In the case of some silicate*, * « » I have assumed that the total power of the 
Aluminum atoms to satisfy acid radicals is diminished by so many bonds as are repre- 
eented by the number of alwma of the other calhion elements present, these bonds unit- 
ins the latter as to an acid, and leaving the remainder to be in turn saturated by the 
acid silicon radical. I confess that this hypothesis does some violence to old accepted 
notions of chemical union, root« particularly as tha dyad thus saturating the aluminum 
must always itself be a stronger calhion than the latter, and therefore more likely to 
combine with SiO,, These difficulties are plain, and I can only say that this arrange- 
ment agrees with the percentage composition of the minerals as derived from some of 
the moat trustworthy records of analysis, and that I discovered no other which would. 

It is necessary for this hypothesis to assume that no aluminum molecule is eom- 
pMety saturated with the base, and that none of this base is united directly to (SiO,)iT, 
lor in either case there would be a splitting up of the original molecule into two othen. 

It is understood, of course, that what I have said as to the exclusion of the sign 
-\- from the formulas of minerals has no reference to the molecules of water, which 
always accompany crystallization in certain minerals ; nor have I deemed it necessary 
to indicate this water by the symbol aq., for tha reason that -|-6aq., or 4-12aq., seems 
inconsistent with a pure chemii'al notation. 

Simply for convenience, and as an arbitrary method of indicating the parts I hare 
supposed Its constituents to be playing in the compound, I have adopted the plan of 
writing the symbol for the other bases before that of Al, without a comma when the 
whole of its combining power is added to that of the latter to saturate the anion radical, 
and with a comma between them when the number of atom-aaturating equivalents of 
the bases was constant, while the proportion to each other of the hoses was variable. 
As, foresample: (R"[R,)vi)(Si"O,"Vi-i-0(H,O) • • • means that an atom of a 
dyad base and a molecule of hoxad base togetner satisfy four molecules of the hibasio 
rodical, (SH'O^n)"; whereas (E,ii,fE,)Ti)(SiivOj"),n implies a compound in which the 
six bonds of (SiiyrLii)jii are divided in varying proporliotis between the dyad and heiad 
hose ; and ((B,)viRii)iv(SiivO,n)," is meant to formulate a compound in which the dyad 
K" partially saturates (k,)^', leaving it but four bonds out of sii. 

There are minerals scutlcred through the tables which defied all efforts of mine U> 
bring them into the general fold of those posse^sin^ unity of formula, and these have 
been written simply empirically or with the retaiive number of atoms which their 
analysis showed, without any attempt to make a formula. 
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PREFACE TO THE SECOND EDITION. 

(1877.) 



Minerals vithout which the em&Hest collectionB would not be complete Bre 
printed without any mark. Those nbicb, while common enough in collections of lome 
might he aheent from the very emalleat, are hirnished with a dagger (f). Minerals 
1. — e^.,^A n„i- i.j (|jg lafgeat or finest collections are marked with a double 

It U with great Mtisfaction that I note in the lately-iasued " Text- Book of Miner- 
alogy by Mr. E. 8. Dana, on the plan and with the co-operation of Professor James D. 
Dana" (New York, Wiley, 1877), that the principle which must ("overn the conatmc- 
tion of mineral formulas, — i.e., the unity of the mineral molecule,— and which I so 
Etrungly emphasized in the preface to the Brst edition, finds abundant recognition 
throu£;hout. Not inde^ everywhere, and not in the form of rational, but generally in 
that of empidcal formulas ; yet this latter form of stating the conathuonts of a mineral 
seems vastly preferable to that of separate compounds united by the sign plus (-\-). It 
cannot be doubted, either, that until we are more ndvauced in our knowledge of the 
conditions affecting the eiistenee of the gaseous, the liquid, and more especially the 
solid molecule, the safest method of writing a mineral formula Is the empirical. But 
who would shut his eyes to the lines of order which rational formulas point out, im- 
perfect though they be? , 

A table of elements, with their atomic weights and valences, according to the most 
recent investigators, forms a new feature in this book. By its aid the percentage com- 
pKtsition of any mineral in the tables may be calculated In the absence of handbooks 
containing the records of actual analyses, * 
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PREFACE TO THE THIRD EDITION. 

(1891.) 



Tbe flrat edition of this work was meant to be an English trnnslallon, witb improve- 
ments earnine for it the right to be considered a new edition, of the " Tabellen zur 
Bestimniung der Mineralien," by Professor Dr. Albin Weistiacb ; but before it was fairly 
commenced I Baw that it would haTS to be modified in many particulars in order to 
meet the wants of American readers. The changes and additions were so numerous as 
to make virtuully a new book, in wbicb, bowever, the general plan sketched by Dr. Weis- 
bach was followed. Tbe Preiberg school in the bands of Werner and Breitbatipt was 
eaaeoti ally the pbjsioal scbool of mineralogy, great attention being paid to outward 
cburactenatics, and especially to crystal system and form. Its pre-eminence in tbese 
things was in no wise lost under Professor Dr. Weisbacb ; but the increase to our 
knowledge of minerals, botb dependently and Independently of cbemicai theory, has 
been so enormous ; tbe points from which to view them, tbe methods applied to their 
determination, and the special workers have become so numerous, tliat Freiberg 
is no longer, as it was for many years, without a rival in the teaching of mineralof-y. 
In crystallography her word is no loneor final, while in the chemical philosophy and 
classification of minerals Freiberg has been fairly outstripped. Even at tbe time of the 
publication of the first edition of these tables no account was taken in Freiberg of the 
great progress in the science of chemistry, but the formulas of minerals were written 
in the style of the unfortunate reaction from the lucid views of Berzelius, with the 
symbol for the water molecule HO. This was why the present writer felt it important 
to calculate the chemical formulas of minerals in the first edition of this work according 
to the light of the " new" — really the old — chemical theory, and he believes that it was 
the first time that this had been done in this country. 

It will appear, from the fragment of the preface to the first edition which is 
retained, that lie did not presume that this effort would be successful in all cases ; but, 
considering the fact that perhaps as much has been learned of minerals and of chemical 
theory relating to them since 1674 as had been acquired up to that date; and considering 
also the fact that in seeking for rational formulas out of a mssa of analyses by different 
chemists, without the opportunity of practically testing his assumptions, he was groping 
in the dark, it is very gratifying to him to observe, that the most modern formulas by 
the masters of greatest authority agree in a large number of cases accurately with those 

S 'resented in this book at that time. Still a greater number differ from his tentative 
ormulas of 1874 only because of the additional and more accurate data concerning 
the i«spective minerals obtained since that date. He is also happy to note that the 
principle for which he then contended, of the unity of the mineral molecule, in opposi- 
tion to the theory of Professor J. D. Dana, has been tacitly conceded by all modern 
writers, including Professor Dana himself. 

In rewriting the tables from beginning to end at the present time it was clearly un- 
necessary to repeat the preliminary work In mineral formulas, which the writer had 
undertaken at a great disadvantage, because no authoritative references were to be had. 
With a wort at hand so universally accepted as that of Dr. P. Groth'a "Tabel- 
larische Uebetsicht der Mineralien" the old formulas of the former edition of this work 
became superfluous, ond were — it is true, somewhat regretl^illy — displaced to make room 



Viii PREFACE TO THE THIRD EDITION. 

for their bettera. Dr. Groth has been made the standard authority on crj|!tal t^slem 
and chemic^at formula throughout this work, though in the latter the order in wbu-h he 
hai placed the elementa in hi» formulae has been frequently changed to conform iriUi 
the practice adopted in the earlier edition of placing the catioiu ba much aa possible 
first and the anions last- 
On the other hand, Frofeuor WeUbach'a nev edition of hia tables (Leipzig, 18S(!), 
U> which he baa added a column for chemical formula, much needed in hia eailier 
work, has been followed closely in descriptions of auperflcial appearance and in the 
valuable table of paragenesie. 

The Freiberg school ia still at the head of all others in the matter of systematic and 
exhauative description of the appearance of the eurface of minerals to the eye, of their 
fracture in small and large maesee, and of their habit, structure, teiture, and form aa 
distinguished from their crystallization. In color, streak, hardneas, tenacitv, cleav^e, 
and fracture, where the authorities differ, Professor Weisbach has been taken aa the 
standard. 

A new departure has been made'in some of the terms used in describing a mineral, 
not without considerable reflection. The English vocabulary of mineralogy lacks many 
worda of great utility in describing mineTala. " Eingesprenct" has been rendered in 
other books " disseminated," or " diffused," but these words do not convey the picture 
to the mind of what is meant as well as " interspersed," which has been adopted in this 
work, " Muachlig," "sohalig," and "schuppig" are rendered "eonchoidal," " s/ielly," 
and I'scalv" in the following pages. " Saulig" and " alanglig" are given as "columnar". 
and " stalky." The latter word is somewhat barbarous, but is tielieved to convey the 
idea BB well aa " atem-like," besides being shorter. 

One who contends for elegant diction may be shocked to see Erytbrite described aa 
" wart^," but the figure is graphic if homely. The greateat difficulty in choosing terms 
as equivalenta was eiperiencea when "broad stalky," "short atalky," "Bna reniform," 
etc., were required. There waa no help for it, however, short of periphrasis, which 
would have added to the liza of the book without other advantage than euphony, and 
this, whether or not wisely, waa thought an insufficient one. 

The table of elemanU at the end of the book ia that of Profesaor P. W. Clarke, chief 
cbemiat of the United States Geological Survey, calculated for the committee of revision 
and publication of the Pharmacoptsia of the United Stales, adopted by that body, and 
recommended to American chemists univerenlly in order that their results may be com- 
parable. Professor Clarke ia one of the highest American authorities on the suWect of 
the atomic weights, and has In late years done much work in this direction. Ue has 
adopted oiygen as IS for a base, and calculated the other atomic weights, both above it 
and below it, to correspond with this number. This has the advantage of giving a 
whole number to the element which enters more largely than any other into chemical 
calculations and reducing the error of thoae determi nations where hvdrogcn must be 
multiplied as unity by large factors on the erroneous supposition that ita relation to 
oiygen is aa 1 : 18. It has Ihe-ftirther merit that many of the atomic weights which, 
through scorn of Prout's supposed law, certain chemists have been writing with two 
decimals, come out so near wnole numbers that they may be considered so. Professor 
Clarke's numbers, which are the result of diligent and intelligent labor, may be c 



sidered as a scientific plea in extenuation of Prout. But the main advantage of the 
adoption of this table is uniformity of language among chemists, an advantage of the 
metric system of weights and measures unhappily so long neglPcted. With a common 
table of constants the necessarycorrections and emendations can be made simultaneously 
and without discordance, whereas with the present confusion of tables the real significance 
of an important correction of an atomic weight la often lost sight of. The writer's own 
experience in attempting to compile an accurate table of element* is a proof of this. 
Starting out with the table of Pro^ssor von Meyer, he wrote to some of the most eminent 
chemists here and abroad. The corrections to any given table w -'-- 



authorities he Invoked. It was evident that numbers had been accepted without in 
cases scrutinizing the data on which they were based, so that in any one table two 
three discordant assumptions might be concealed. 

The historical part of the tables is taken from a printed sheet prepared thirii 
yean ago by the writer for his chemical cla«s in the Franklin Institute. 



PREFACE TO THE THIRD EDITION. ix , 

Following the eicellent plan uf Weiebacb's new table, notes as to tha habit and 
Btructure of minerals have been added in the old column of " Crystal System,'' alter 
the letterB if. and S. respectively. The fracture has been appended to Cleavage, after 
the lettera J^. Under the column of " Bemarlts'' are given the specific gravities (" G."), 
tiM chemical tests, etc., and the minerais a.ssociated with the species described (" A."). 

I have omitted altogether the supplementary tables to assist in the determination uf 
those minerals of non-metallic lustre and colorless streak which cannot be determined 
bythe.aid of simple instruments and a close observation of their phjsical character*, 
.and placed the most important pyrognostic charactei'islics and physical and chemical 
tests of each mineral in the column of " Ramarlts." The reason for this change is that ■ 
when a mineral frt^ment cannot be identified by such physical tests as are considered 
in this little book it ia better to have recourse to a treatise on blowpipe or general qual- 
itative anslyaia. 

The distinctions which were made in the last edition between common, rare, and 
very rare minerals by printing the dagger or double dagger after the Tiame of a species, 
have been in the main retained, but less attention to these marks has been eiven in the 
new species which have been added. In fact, nothing connected with minerals is u 
likely to change as their relative abundaace. Tlie discovery of a locality in which certain 
hitherto rare minerals are found in quantity will in a very Ehort Ume flood the mineral 
market with tbem, bo tliat it ia hardly worth while to attempt a rating of their frequency 
of occurrence except in a periodical where constant revision is possible. 

The synonyms of minerals have been more largely given than in the previous work, 
and in some cases, such as garnet, su)>- varieties have been added after the synonyms 
without much notice of the distinction between the two. It is not thought, however, 
that this will cause any confusion, and the distinction is not always easy to make. 

Abbrevitttiona have ijeen freely used, especially in the columns of "Crystal System" 
and in pyrognostic characters: as, hxhdi. for hexahedra!, dodecl, (dodecabedral), r'dl. ' 
(rbombohedral), masv, (massivel, retic. (reticulated), cA (on charcoal), etc. These i. 
abbreviation) will be readily unaerstood by all who have had preliminary instruction > 
in mineralogy. 

In conclusion, I wish to acknowledge my indebtedness for suggestions to Mr. C. 
' Dement, Professor H. B. Cornwall, Professor Woloott Gibbs, William Crookcs, P.R.S., 
P.P.C.B., and very especially to Professor P. W. Clarke. 

Phi LAD BLP HI A, 1891. ""*" 
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I. MINERALS OF 

L 



NAME. 


COLOR. 


STiUK. 


HARD'SS. 


TENACITY. 


Copper 


copper-red 


copper-red 


2.75 


maUeable 


Boniita 

(BnDtkapfei- 
kiea, Erabescite) 


between oopper- 
red and brouEe- 
yellow 


bkck 


3^0 


Beot to brittle 


VieMlit«t 
(NickeliD, 


light copper-red 


brownish bUok 


6.26 


brittle 












fireithauptit«t 
(Antimonniokel) 


copper-red 
Tiofet hue 


red-brown 


5.6 


britUe 
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REMARKS. 
Sp. Gr., RtMllMit. 

<4-A«t«:litodHrn«ralt. 



Fr. haokly 



[oc. with Ag, As, 
Bi, etc.) 



Cii,FeS. 



NiAs (00. with Fe, Co, 
Sb, and 8) 



b (oo. with galena 
and tr. Fe) 



G. 8.9. 

BB f A . eaeOj Risible, on eool- 
Ine covered vith black oxide. 
Sol, In nltr. ac, giving- red 
Tunies AQd penetrating odoi; 
deep blue on addition of am- 
monia. A. In beds and veins 
luually near Igneous cocks. 



A. Ch&lcopyrlle. MalacliKe. 



a 7.6. 

Crystals race. BB<A,ane 

fbmea. Fuses to button. 
A. Chloaathite, Smaltila, 1 
mutb, Bliver, Areenio, Bat 



B reddish bine. BB 

like Niucollte, but with reao- 
tlon for 8b In place of As. 
Cbloanthite, Oalenite. 



Blende, ColclCe. 
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I. MINERALS OF METALLIC LUSTRE. 



NAME. 


COLOR. 


STREAK, 


HARD-SS 


TENACITY. 


8te»berntet 
(Silberkies, id 
part) 

Gold 

HeotnuaJ 

Sondtet 
(BuDtknpfer- 
kiea, Embesclte) 

Hilleritet 

(Celbnickelkies, 

Haarkies) 

Cluloopjrrite 
(Kupferties, 
Copper Pyrites) 


broDze-yeUow 
gold-yellow 

yellowisli white 

reddieb 
pinchbeck-brown 

Bpeias to 
bronie-yellow 

brass-yellow 


blaok 
gold-yeBow 

yellowish white 

greenish black 
black to bright 

green black 


1.5 
2.5 

2.5 

3.5 
4 

i 


sectile 
malleable 

malleable 

britUe 
brittle 

sect, to brittle 



by Google 



YeUow. 




2. TELLQW. 


5 


CRYSTAL SYSTEM, 
HABIT, AND 
STRUCTURL 


CLEAVAGE 

AND 
FRACTURE. 


cheh:cal formula. 


REMARKS. 

Sp. 6r., RmcUom. 

A - AiMdittd Nlitnli. 


O'rhm. 
H. scaly. 
8. massive. 


ao. 

JV. short 
fibrouB. 


AgFeA 


G. 4.2. 

agiM»Uy brightlj tunldied. 
BBfOBM to mwpetlc button, 
on Uie BUTfccia which npa- 

ration ^ aulpliQc' aii<I AgCI. 


Isom. 
J.octdl., 
hxhdl., dodecl. 




Att (oaually with Ag) 


G. 15.6-19.5. 

CiTStala alteo detbnned. BB 


iS.interapersed, 
masT., lamellar, 
ooadug. 




Bcld. A. Fynta, GaleDfia, 
Blende, AneaDpTTite, Antl- 
moiilte.CtDuti. 


iHom. 
H. ootdl, 

hihdl. 




a;Au + yAg 


G. 12.5-15.5. 


masT., lamellar 
coaUng. 






iBom. 

H. hxhdl, 

dodecl. 

S. maav., inter- 

Bpersed. 


C7:o 


Cn.Pe8. 


G. 6. 


Hex. 

if. r'dl., capil., 

S. masv., later- 
epersed. 


Cl. R perf. 
Fr. fibrous. 


NiS (tr. Fe and Cn) 


a 6. 

UsubIIt In cBTiUlary cryMali 
ota^^Bi^. riBlnopen 

GersdoVffllei 81derll«, Barlle. 
Fluoiite. 


Tetrag. 

H. pyr., Bphe- 

noidal. 

iS'.iDBBT.,later- 

Bperaed, renl- 

form. 


CI indis- 
tinct. 

2-i 00. indis- 
tinct. 


(Cc.)8,(FeOS, 


G. 4.2. 

yields Bnlpliur. In niti. ac 
green aolullon, with separa- 
flODof Bulphur. Solndonbe- 

amniDnla. A. Ustachlte.Bor- 
nlte, Tetrahedrlte, Galenlle, 
Blende. Pyrlte, etc 



X. MISEBALS OF METALLIC LUSTRE. 



KANE. 


COLOR. 


STRUK. 


HARO'SS 


TENACITY. 


PnilloUte 

(flmetki.., 

Pyrrhotin) 


bronae-yeUow 


black 


4.5 


brittle 


Maioailtet 

(Speerkiej, 
Kammkies) 


white speUs-yellow 


black 


6 


brittle 


Schwefclkles, 
Eisenkies, Iron 
Pjrite.) 


pale braas-yeUoW 


black 


6.5 


brittle 



Meronrrt 
Sylnnite 

fiiamntbt 






liquid 










rilver-white with 
reddiBh hae 


gray 


2.25 


sect to brittle 


Tellnrinint 


tin-white 


gray 


2.5 


brittle to aect. 



2. YELLOW-S. WHITE. 



CRVSTAL SVSTEK, 
HABIT, AHD 
STRUCTURE. 


CLEAVABE 

AND 
fRACTURE. 


CHEMICAL FORMULA. 


REMARKS. 

8p. Gr., Rwcdoni. 

>1-AiiocIitwlMln«nii. 


Hex. 

ir. tab. 

S. maav., inter- 
spersed. 

O'rhm. 
fi:tab.,colmn., 

S. reniform, 

massive. 

laom. 
E. hxMl, 
dodecl, octdl. 
S. reniform, 
lumpy, masv., 
interspersed. 


CI. perf. 
I less BO. 

Gl. I rather 
perfect. 
Fr. fibrous, 
flne-gr., com- 
pact. 

CI more or 
less distinct 
fV. fine-gr., 
compact, fibr. 


Fe„8„ 

Fe9. 

Fe9. 


5^rlre,'°cSlcoi>yrilo, G>- 
lemM.etc..etc 

G. 4.7. 

G. 5. 

In closed tube. nibl. of ml- 



laom. 

(in artificial 

crystals) , 




Hg (often with a little 

Ag) 


G. 13.5. 




in drop*. 


Hex. 

E. r'dl. 

S. interspersed. 


CI. perf. 
2,-2 less so. 


Bl 


G. 9.7. 

Ids- .d. emaltltii, GhloaDthlCe. 


Hex. 

N. r'dl., short 

S. masv., inter- 
spersed. 


CI. I perf. 
iiV. fine- 
grained. 


Te 


G. 6.2. 

MellB fn cinaie flfttne, BB 

tinge to flame. andVhlle coat. 
AToiM, S]7lvaiiile. 



J. MINERALS OF METALLIO LUSTRE. 



idbvGoogle 



CRYSTAL SYSTEM, 
HABIT, AND 
STltUCTURE. 



i5f. maBsive. 



Isom. 
^hzhdl.,octdl. 
jS*. masT.,inter- 
Bperaed, bacldy, 
capil., lameL, 
coating, retio. 



H. dodeol. 
iS'. ma3v.,iDt«r- 
apersed, coat'g. 



Isom. 

£:iiidi. 

8. masfive. 



a. masv., inter- 
apersed. 

O'rhm. 

^. colmn.,tab., 
obtuse pyr. 
S. masT., inter- 
spersed. 



Gl. indistinct, 
/v. fine- 
grained. 



Cl. perf. 
R and — i R 
distiDct, 
Fr. granalar. 



Gl. hxd]., dis- 
tinct 



CHEMICAL FORNULA. 



Ag.Te 



(Ag,Hg) 



Co, As 



Ag,Sb(?) 



REMARKS. 

Sp. Gr., Ruction*. 

yq^AiiDcUtedMinnlt. 



brittle. G=B,— contains Gold.) 
Mclla in candle flame. Tu- 
□iehea block. BB R.F. fhses 
and, cooIinK, bIiowb white, 



G. 10.5. 

ORen tarnished TeHow, 
brown, or black. CiTBtali 
often deformed. BB (luei 
CMily to white button. O.P. 
"'"" red coating oT 



OrjMalllztB on cooling. 
InHNOfc preclp. by HQ. 



rargyrlle, 



G. 10.5-14. 

BB mercury Tolatlle, bUtci 
left. (See preceding.) 
A. Cinnabar. 

G. 6,6. 

Crystala very rare and smal). 
Helts In candle flune. BB 
(UseB,glvlngwhileooat.When 
neat ceaeea tbe button eon- 
Unuea to glow, givliig white 
fumes uid cniBtlng orer with 
oxide. The white coat c"'"— 
the BJ'. bluieh green. 
talUiCB from ftulon. A. 



DKnille, Kermeafte,'8maltlte. 



inpH 
latrnc. 



1^ luatrous me- 



0. 1.6. 

BB aneuic fumes and malle- 
able buttonof copper. Sol. in 
HNO, but not in HCI. 
Algodonite <CutAs) and Wblt- 
neylte (OvU) are allied ape- 

G. 9.5. 

Ofleu tantlshet dark gray. 

Melts in candle flame. BB 

flisea to button, coating coal 

with white aatlm. oz. and 

leaving puce sliver. 

A. Ga^Dlte, Arsenic, Pyiar- 

gylile, SUver, SmalClle. 



I. MINERALS OF METALLIC LVSTRE. 



NAME. 


COLOR. 


STREAK. 


HARD-88 


TENACITY. 


loUinrite 

(Arsenikalkiefl, 

Phaniwkopy- 

rite) 


tin-white 


g»7ish blaok 


5 


britUe 


Smaltita 

(Chbantite, 

WeiBsnickel- 


tin-white 


gray 


d 


britUe 


kies) 










G«ndorffitet 
(Grannickelkies, 
Areennick elkies) 


tin-white to blne- 


lead-gray to tin- 
white 


5 


britUe 


Linnaiitat 
(Kobaltkies) 


red slver-white 


grayish black 


5.25 


brittle 


Cobaltita 

(KobaltglanB, 

Kobaltin) 


red edlver-white 


grayish block 


5.5 


brittle 


Araenopyrite 
(Mispicl^el, 

Arsenkies) 


tin-whita 


grayiBh black 


6.5 


brittle 


Ullmaimitet 
(Antimoanickel- 


tin.white 


black 


5.5 


brittle 



.Coogic 



CRYSTAL SYSTIM, 
(1ABIT, AND 
STRUCTURE. 



&QiaBT., inter- 
Bp«rsed. 

Isom. 

IThxdL 

j$. masT.,inter- 

apersed, reticn- 

kted. 



iBom. 
S, octdl. 
S. massive. 



Isom. 

H. hxdl., ootdl., 

doded. 

S. niasv., inter- 
spersed. 

O'rhm. 

^. colmn.,acio., 
tab., pyr. 
8- masv., inter- 
spersed. 



/V, compact, 
fiae gran., 
stalky, fibroaa. 



fine gran. 



CT. cnb. 
(rather perf.) 



Gl. cnb. (perf.) 
JV. gran. 



CI. I (seldom). 
Fr. fine gran., 
tbin stalky. 



CI. cnb. (perf.) 



CHEMICAL FORMULA. 



FeAs, 



CCo,Fe,Ni,)Aa, 



(Ni,Co,Efe.)^. 



(Co,Fe)AsS 



FaAsS or Fe(ABS; 



REMARKS. 

Sp. Gr., RantlDM. 

4-AtMdiMdNiR>nti. 



CTTilala nre. Cloaed tnbe, 
labl. of Ab. BB odot of Ai 
ADd magnet, button. 
A. Oalenlw, Blende, Pyilte, 
Hwnetlte, Cusllerile, Bid- 



G. 6.8. 

Oflen with Bpple-freeD coat- 
ing. In closed tube Aa. BB 
■tsenlcal odor, nnd nuea to 
button containing Fe.Co.Nl. 
A. NiccoliU. Blnnutb, Prou» 
lite, Bailie. Flnorite. Sldeclie. 



In eloaed tnbe decrap. and 

departs rolphlde of usenlc. 
Decomp. by HHO,, with fax- 
matlon ofgieen boI. and eepa- 
ntlon of S^and Ab/^ 
A. NlcGoUle, Sidedte. 



HMOi vlth BepaiatioQ of S. 
A. GhalcopTtllr, Tetiahedrlta, 



IS off S BDil At and 
masneL button. Sol. 
[Q ENOf, separating 



Cnnlali deficient In fccnts. 
Otlen tamished gray ot bright. 
BB As odor. 0^68 majr—"- 



>mp. by HNOt 
enlc add and S. 



G. 6.3. 

Clowd tube. fUnt white subl. 

Open Cube, lalph, and anCl- 



aHNO,, forming green «of , 
tb separation of sulpbur 
and autmioD. ox. 
A. Qalenlte, Cbalcopyrlte. 



I. MINERALS OF METALLIC LUSTRE. 



NAHE. 


COLOR. 


STREAK. 


HARD-6S. 


TEHACITV. 


Skotteniditet 
(Tesserallcies) 

Irldomiiiiei 

(SisBerskiw) 
(NewJMskite) 


tm.Mhil. 
tin-white 


grajrisb black 
gmyieh black 


6.T6 
1 


brittle 
britUe 



(Moljbdan- 
gUnz) 



SftgyagitfJ 

(BlUtertel- 
Inrerz) 



Sylvanitet 
(Sohrifterz) 



Pyrolnaite 
(Weichman- 

ganerz) 



blaolc lead-gray to 
iron-black 



light steel-gray 



light iron-b 



grayish black 



seotile to 
malleable 



u.,q,i,i=dbvGoogIe 



CRYSTAL SYSTEM, 
HABIT, AMD 
STRUCTURE. 



laom. 
H. octdl. 
S. maBsive. 



Hex. 

H. r'dl, scaly. 



3. WHITE— 4. QRAT, 



CHEMICAL FORMULA. 



CI. cab. (dis- 
tinct) 



CoAs, 



xlx-^yOa (with Rd, 
Pt, Cu, Fe, Rn) 



REMARKS. 
Sp. Gr., RucUoni. 
= A>wdit*d Mliwrdi, 



G. 6.7. 

Td mBtmu EQbl. of met. un- 
□!c Open tobe while fuma 
or Bnen. uld. BB Aa odor. 
Fiuea Co batkm. A. Cob&ltlW 
and OKI ot Co. Nl, Cu, Ag. 

G. 19.3-21.12. 

BB infusible. At bleb temp. 
Slnenklte gives off Osmluni. 
bnt nifTen no otber clutnge. 
Ketrjandclte gtvea no Osmium 
odor till nised with nitre. 
A. Gold and Pl&tlnnm. 



Gray. 



Hex. 

H. fine tab., 

scaly. 

S. iatersperae 



O'rhm. 

H. fine tab., 

scaly. 

S. interapetaed. 


CT. basal (per- 
fect) 


McL 

B. short acic, 

scaly. 

S. interspersed. 


CI. i-1 (dis- 
tinct) 


O'rbm. (pseud.) 

^.colina.,acic., 

capil. 

8. massive. 


Ft. stalky, 
fibr., gran. 



CI. basal (per- 
fect.) 
Fr. thin shelly 



Au,Pb„Sb,(S,Te)„ 



(Ag,An)Te. 



MnO, with 2 p. e. H,0 



Grar Btre&b on neper and nn- 
f^nd porcelUD. Greenish 
Bti«ak on glaied porcelain. 
Uncluoua to touch ; cut bf 
the nail. LamlncB flexible 
but not elastic. BB jeUowisb 
green flame. In O.F, odor of 
SO. sad coals coal wltb UoOg, 
Tehow bot; white, cooLand 
red near eubstanw. Wllb 
Intennltlent flame azure blue. 
Becomn. by nilr. ac. with 
residue otUoO,. XWolfram- 
Ite, Anenopyrite. Camlterlte, 
Magnetite, F—"- '^-"- 



Blende, Pjrlte. 



eat subelBQce yellow. 

A. Blende. Te&abedrlte, Bho- 

docT«dle, Sylvsnlle. 



In open tube white snbL, pay 
near eubetance, fualnf; BB to 
clear, transparent drops. CA. 
fkisea and Klres wblle coat, 
which In B.F. disappears, 
gtving blniah-Breen color to 

A. Temthedrite, Blende. 

G. 4.8. 

Blackens objects touched. 

BB Infusible. Loses oxygen. 

OlTOB a wltb HCl. 

A. PiilomelaDe, Borile. 



I MINERALS OF METALLIC LUSTRE. 



Tstradymitst 
(TeUurwismuth) 



Jameunitef 
(Federers) 



Etnpleotitet 
(Kopfetwis- 
mntugUni) 



Stibnita 

(Antimonite) 

(Graospiees- 

glaserz) 

(AntimoDglanz) 

Freiealebenitel 
(Sehilfglasera) 
(Dkphorite 
with same for- 
mula crystallizes 
O'rhmb.) 



Argentite 



pale Bteel-gray \f> 
BiWer-white 



black lead^ray to 
Bt«el-gray 



tin-wbite to light 
steel gray 



lead-gray 



steel-gray to black 
lead-gray 



black lead-gray 



STREAK. KARD>SS. TENACITY. 



dark gray 



gray-black 



gray-black 



grayish black 



gray-black 
Instroiis 



CRYSTAL SYSTEM, 
HABIT, AND 
STRUCTURE. 



C7/. basal (per- 
fect) 



Gl. basal (dis- 
tinot). 
Fr. stalky, 
fibr., compaot. 



CI. i-i (per- 
fect^. 
distinct. 
Ft. thin, 



Gl. i-I (highly 
perfect). CI. 
pianos often 
striated. 



Ft, compact, 
fine grained 



CHEMICAL FORMUU 



Bi,(Te,8), 



Pb^b^, 



Cn,(Bi,S,), 



(Pb,AgO,Sb.8„ 



A&S 



REMARKS, 
Sp. Gr., RmcUh). 

»A«MclitodMtiiand). 



d1« flame. LmhIdcb flexible. 
Marts paper. Open tube 
wblte Gubl. at tellur. oxide, 
which BB nues to oolorless 
diopa. CA. foses, white fumca, 
andenUrely ToL Tinge«R.F. 
blolehgreen. Coalafirgtwhlle 
and then ana]ze>yellow. 
*.GoId. 



G. 6.7. 

Hells In cancUe flame. De- 
crepitates, subl. or 8bi8f . BB 
ftlniost entirely toI., glvlns 
coat white neat outer edge, 
fellow neat assay. 
A. Galenite, Boutnonile. 



&. 5.16. 

M^ls In candle flame. Often 
'imlshes yellow, BB eK fusea 
GSlly with IKiChliiE and 
pining. With soda coals 
aik yellow Dvm BliOtaod 



1 tamlahad to bright 

colon. Uelts In candle Same. 
Open tube S and Sb (times. 
"■" 'atter not vol. BB oft, 
coat, coloring oreeniab 
ti R,F. Sol. to HCl. 



Barlte, SIdeille. 



yielding Agliutt: 

rawyrlte, ProusQie, ouver, 

Galenite. Blende, NIccollt«, 



j:,GoogIc 



I. MINERALS OF METALLIC LUSTRE. 



NAME. 


COIOR. 


STREAK. 


HASD'SS. 


TEHAOTV. 


BiBmnthinitat 

(WiBmutbglanz) 


Ught Bteel-gnty 


black 


2.K 


sect to brittls 


Clanithalitat 

(Selenblei) 


lead-gray 


grayish black 


2.6 


sectUe 


Zmekenitot 

(Bleiantimon- 

glana) 


lead-gray 


grayish black 


2.5 


sect, to brittle 


Oalenite 
(.Bleiglanz) 


reddiali lead-gray 


dark gray 


2.76 


sectile 


ChRloooite 
(Kupferglanit) 


black lead-gray 


dark gray 


2.16 


sect, to brittle 



bvGoogIc 



CRYSTAL SYSTEI, 


CLEAVAGE 




REMARKS. 


HABIT, AND 


AND 


CHEMICAL FORMULA. 


Sp. er., Ructlom. 


STRUCTURE. 


FRACTURE. 




jf^AsioclatedMlnsrali. 








G. 6.4. 








Uelts in candle SBine. In 








open tnbe 8 fuma and whlW 








«ubL. which BB niees Into 


O'rhm. 






dTopa. Brown when hot «.tid 


H. capil., Bcic. 


ex. i-I (perf.) 


Bi.S. 


opaqUB yellow cold. C71. 
ftira, with eplrtlng and co&ls 


8. massive. 






dSutlSg with" wat^r. A. ^\l 

0. M to 8.8. 

BB decrepitate. In ckned 


Isom. 


Ct cubic (per- 




K5^.a^ndSi^: &' 


iS. intersperaed, 


fect). "^ 


PbSe 


maaBive. 


Fr. fine^. 




^i^.^^Lat«ryrtiow.' iSrtlaUy 
ttngulsh IC A. Gold. 

G. ft.3. 

Ciyrtab sean hex. Uelts la 

candle flame. Decrep. and 


O'rhm. 

^. acic.colmn. 

S. masE^ve. 






nues ewUy^B ^mort en- 


Ft. stalky 


PbSb^, 


Sol. In hot HO, eTOlylQg H^ 
and pieclp. PbCl, on koS- 
Ing. feeBembles BUbnlte and 








BournoQlte-bul 18 harder and 








heaylei. A. Oalenlte. Antl- 


Isom. 


(7^ cubic (per- 






H. hxtdl,, 


fect). 

Ft. gran., com- 




G. 7.5. 


ootdl. 


PbS 


BB gA. coaU ooil rellow and 
glvea ImttoD of lead. SoL In 


S. masT., inter- 


pact, thin 
scaly, broad 


^'fis^S'"^'^*^'*^ 


ing, tab. 


stalky. 






O'rhm. 

S. tab., ahoTt 






G. 5.7. 

BB lields nothing toI. In 


ftcic, obtuse 


CI. distinct 


Cn^ 


tube. K.F. with soda meCi^ 


pyr. 






;ss"' ''"'•■ "■ 


iS.ma8T.,inter- 
Bpereea, tab. 







J. MINERALS OF METALLIC LUSTRE. 



Bonmonitet 



Bonlangeritet 



Tiemaiuute]: 

(Selenqueck- 
ulber) 



Stepliaaitet 
(Bnttle silver 
ore, Melanglanz) 



Dnfrenoyritet 



lead-gray 



lead-gray to iron- 
black 



lead-gray 



black lead-gray to 
iron-black 



lead-gray to dark 
Bteet-gray 



blackish lead-gray 



8T8EAK. HARD'SS. TENACITY. 



grayish black 



grayish black 



grayish black 



grayish black 



grayish black 



reddish brown 



very brittle 



CRYSTAL SYSTEM 


CLEAVAQE 




REMARKS. 


HABIT, AND 


AND 


CHEilCAL FOHBULL 


Sp.6r.,RMCtl<M. 


STRUCTURE. 


FRACTURE 




4-AmclitMlNliMlt. 








G. 5.8. 








tiple twin itnictura. Often 








cruciform. In closed tubt 
coaH white ooBIde BDd yel- 


O'rhm. 
^.tab.,ouboid, 










Pb,Cii,Sb^8, 




obt. pjr. 

S. masT., iotep. 




by nJlr. ac., leaving iwldue of 
fi, and vblle powder cnnudn- 
























Chaloopyrita. Anenopyrile, 








SIdeilte, Badte. 


O'rhm. 


Fr. thin 




G, 5.8. 


S. maasive. 


Btalky, fibr., 


Pb,Sb,S. 


Uelta Id candle flame. BB, 

Me ZnjCK SMITE. 




compact 




A, Galenite, Andmonlle. 

G. 5. 

Coats coaJwiai blemufli o«. 


O'rhm. 




CCaO.Bi,S. 


Ide. Sol In HCL bc with ero- 






Si'L'i.^i^'SX.'Jl 














A. Bartte. 








G. 7.2. 








doeed tube, gi-rioe black 








Isom. 




HgSe 


Bobl.. upper edge reddleb 
brown. Open tube, odor of Se. 


n. tetrdl. 




FOnna dark reddish brown 








subl., with border of white 








KlenaleofHg. BB fft. vola- 








tile, coloring outer flame ature 








and leaving metallic coating. 








A. Chslooprrlie. 


O'rbm. 






G. 6.2. 


a tetrdl., thick 






I^.^^'le^^e*''!^'.;.^ 


tab., short and 






with Bplrtlng. Coats coal with 






Ag«,SbA 


antimony oitlde, and rives 


long oolmn. 




S. msBv., inter- 
spersed. 






dilute hot nltr.'ac, precipi- 
tating S and antimony oxide. 

^ie*IgSlt"''"'"-'^~"- 

G. 4.1. 


„ (.y 


CI in one di- 




Uelta In candle flame. Often 


rection. 
Fr. thin 




brlghUy tarnished. BB ck. 


S. capUlaTy. 


FeSb,8. 


gives off S and Sb f\imeB. 
Coato coal white and leaves 


stalky, fibr. 




black magnetic sls«. Dis- 
solves In HCl, giving off H^. 








A. Antlmonlte, BleJde. 








G. 5.5. 


O'rhm. 

fl" thick tab. 


CI. (perf.) 


Pb,As,S. 


yields fumes of Aa and button 
of argentlf. lead. 



C'.oot^^lc 



I. illNERALS OF METALLIC LUSTRE. 



8«rtoritet 

^cleroolaee, 

BleiaTBengloDz) 

Kiargyritet 

(Silberantimon- 



Arieniot 



Tetrahedrit* 
(Antimonfah- 
Icrz. Common 
variety) 

Tetrahedrite 
(Tennantite, 

Araenfablerz) 



fahlerz) 

StBimitet 
(Stan n in, 
Zinnkiee) 

Xanganita 
(Slel. 5) 

0«ndorffltat 
(Grannickelkies, 
Arsen niokelkies) 



light lead gray 



lead-gray to tin- 
whit« 



dark steel-gray 

lead-gray 

iron-black 



dai^ steel-gray 

steel-gray 

steel-gray to gray 
dark Bteel>gray 



STREAK. HAED'SS. 



reddish brown 



dark cherry-red 



grayiah black 



black ia part, in- 
oiining to cherry- 



dark red-gray to 
dark cberry-red 



blaok 

black 
reddish brown 

grayish blaok 



brittle to sect 

brittle 

sect to brittle 

brittle 



^.Google 



CRYSTAL 8V8TEB 


aEAVARE 




REMARKS. 


HABIT, AND 


AND 


CHEMICAL FORNUU 


Sp. Or., RucUoM. 


STRUCTURE. 


FRACTURE. 




^ = AuodttMlMlMralt. 








G. 5.4. 


O'rhm. 


CI. distinct 


PbASjS. 


BB ceaily the ume aa Dnfte- 
noyslle. but diflbHog IQ strong 

A. Dutyenoyaile, Blnnlt«. 








Mel. 






G. 5.3. 


H. thick tab., 






Uella in candle flame. BB eh. 


short oolfflD. 




AgSbS, 


B^d°sn;ir'™"» 




8. maasive. 






leaves bnlton of Ag. 

G. 5.9. 

Fteah surttices of ftacture tar- 


Hex. 

H. rhdrl. 


Gl. perfect. 
Rand-iR 
distinct 


As 


Wack." Vol. wiui^ut'mdffi 

cAodorofgarlic. Coatswlth 

H.F.?tin|4lDB fl™°e*blSft' 
A. Prousttle, Galenite, CWo- 
aotbltfl, Barlte, Calclte! 


iBom. 






G. 4.5-5.1. 


E. tetrdl., 

dodeel.,1!^. 




(Cu,Ag„Fe,Zn).8b,S, 


BB ch. (Dses. glxlng coating 
of antimony oilde. Decomp. 

Of 8 and anUmon ox 




S. maav., mtep. 






A. Chaloopjrite,' Galenite. 


Isom. 
H. tetrdl., 






EhodooroslU, Barlt^. 






G. ± 4.7. 


dodecl 




CCu„Fe,Zn),As,8, 


BB, etc,, u in preceding, with 
Aa oz. for Sb ox. A. Oialco- 




8. masT., intep. 






pyrile, Ualenlla, Blende. 

G. ± 4.7. 

Melts in candle flame. BB 


Isom. 
a tetrdl. 




^Kr-'"^* 


J^''^^'FS^SlE£^'di''iS 




J^tJlSdrS^Hg'S.XniS 
on BldcB. A, CfnnabBTJte, 








G. 4.4. 

Tarnishes bronze - TcUow. 
Glvee no malleable button. 

SSSBlndi'"'^ 


Isom. 

H. hemihdrl. 

S. mas^ve. 


fioe-grained 


Cu,FeSnS. 














O'rbm. 


i-i, I 


MnO,OH 


G.4.3. (See I 5.) 
G. 6. 


Isom. 


Gl. cubic 




Olten tamiBh«« dark gray. 
Decrepitates and glTes EdGL 
of As sulphide. %B anlph. 


H. octdl. 


rather perfect 


(Ni^)A8S 


S. massive. 


FV. granular. 




and garUe odor. Decomp. by 
nitr. ao., fonnlna green soln- 

A. NIccollte. BTderiCe. 



J. MINERALS OF METALLIC LVSTBE. 



HAUL 


COLOI. 


STRUK. 


HARD'SS. 


TEHACtTV. 


Smaltite 

(Smaltin, 
Speiskobalt) 

Platinomt 

Iron 

(Meteoric) 

Polianitet 
(Var.Pyroluflite) 

Ktttile 
(See n. 2) 

Hematite 

(Specularit, 
Eisenglani, 
Botheisenerz) 


Bteel gray to blue- 

light Bteel-gray 

light 8t«el-gray 

light Bteel-gray 
brownish gray 

Bteel-graj to iroD- 
black 


grayish black 

g»y 

gray 

grayish black 

yellowish red 

cherry-red 
brown-red 
reddiah brown 


6.75 

6 

6 

6.5 

6.6 


britUe 

malleable 

malleable 

brittJe 
brittle 
brittle 
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4. ORAF—S. SLACK. 



IV. compact, 
short fibr., 



Fr. aDgnlai 

granular 



Ot. cnbio 
partly distinct 



CI. a 

CI B seldom 
distinct, 
/v. gran., 
stalky, scaly, 
slaty, compact 



CHEMICAL FORNULA. 



(Co,Fe,Ni)A8, 



Pt (containing Fc, Ir, 
Os, etc.) 



Fe (containing Ni, Co, 
Si, Mg, eto.) 



Fe,0, 



G. 6.7. 

Often with peach-bloBBom Ux- 
nish or dark gray. BB ch. 
glirllc odor and fUseelo a but- 
ton. A. NIccollle, Blimutb. 
B&Hte, FlQOrlle. 



G. 16-19. 

TocnlBhlng grayish blacfa. 
Infiudble. InEOliibls in Elngle 
Bclde. Soluble in oq. ng. 
.i.ChiomiIe,GoM,lridoimlne. 



G. 4.8. 

BB Infoslble. Sometimes 
mHignetIc &nd magneto polar. 
Often tarnished In bright 
nnlniB, Reactlona fbr Iron. 

■■ J, Pyro- 



A. LlmoDlte. ' 



CI. perfect. 
Fr. scaly, 
upaoL 

CI. perfect 



C (with imparities, 
chiefly Fe.O.) 



Or. 2.15. 

Qwasyfeel. BB boma without 
melting. Soils white paper. 
Unaltered by acldB. 
A. Onelss, Hlca-slate, Llme- 



j:,GoogIe 



I. MINERALS OF METALLIC LUSTRE, 



FrrolQiite 
(Weichman- 
ganen) 



Polybaaitet 
(BugenglaDZ, 
Spri>dglaserz, in 
part) 

Stromeyeritet 
(Silberkupfer- 

glans) 

Witticbenite:]: 

(See I. 4) 



Stephanitef 

(Melanglanz, 
Sprbdglaserz. in 
part) 

Chaleooite 

(Kupferglanz) 
C^ee I. 4) 



(See I. 4) 



Enorgitet 



(See I. 4) 



light iron-black to 
dark steel-gray 



iron-black to lead- 
gray 



iron-black to black 
lead-gray 



black lead-gray to 
iron-black 



iron-black to steel- 
gray 



iron-black to steel- 
gray 



gray-black 
black 

black, luBtrona 
gray-black 

gray-black 

black 
gray-black 

black 

dark cherry-red 



Beet, to brittle 



sect to brittle 



2.76 
2.75 



sect, to mails. 
brittle to mild 

brittle 



CRYSTAL SVSTEH, 
HABIT, AND 
STRUCTURE. 


CLEAVASE 

AND 
FRACTURE. 


CHEMICAL FORMULA, 


REMARKS. 

8p. Gr., RwctJou. 

,1-AMwlitMlMI.enli. 


O'rhm. 

.H;colmiL,acio., 

capil. 


Fr. stalky, 
fihr., gran. 


MnO, (with lor 2 p. 0. 
H,0) 


0. 4.8. 

Infnslble. BoU. white uinit. 

BB cA. Iiwe. oxygen. OfeeeCl 


O'rlmi. 

H. dart-Uke, 




A&S 


G. 7.2. 

ssaa'wV^v^'-"- 

A. Argentite. 


in blades. 




O'rhm. 

H. scaly, tab. 

5. interspersed 


a.O(dist.) 


(Ag,C.USb,A»),S„ 


G. 6.2. 

Translucent in thin alaba. 
MelM In candle flame. BfiiA. 
fusee, with Bpirtlng,H) button, 
giving 8 and Sb fumea. 


O'rhm. 


Fr. sab- 
conohoidal 


(C.,Ag),S 


G. 6.2., 

Closed lube, fOEes ; glvo no 
Hibl. Open lube. 8 fumea. 
BB ch. 0.f\ ftiees to Bemi-^l»^ 
leable button. Sol. In nib. lu). 


O'rhm. 




(C.,).Bi,S. 


G. 5. ' 


O'rhm. 

E. thick tab., 

short and long 




G. 6.2. 

candle flame. BB tb. fuaea, 
throwing off email pRitlcles. 


columnar. 
S. masv., inter- 
spersed. 




Ume red. ftom oildl'ied ell- 
ver. Sol. In hot nllr. ac, 

A, A^Hle. Pyrargyrite, BIl- 


O'rhm. 


CTO 


Cu,S 


G. ± 5.6. 


O'rhm. 

Zr. short oolmn, 




Pb.Cu,(SbSJ, 


G. 5.8. 


tab., cuboid, 






obtuse pyr. 








O'rhm. 

jy. short eolmn, 
short aeie. 
S. maaaive. 


CI I perfeet 


Cii,A«8. 


G.4.4. 

BB in closed tube decrep and 

phidcB. Fueea on cA. and 

rttrsSchS&rtte. 


Mel. 




Ag(SbS,) 


G. 5.3. (Seal. 4.) 
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I, MINERALS OF METALLIC LUSTRE. 



HAUL 


COLOR. 


STREAK. 


HARD'SS. 


TEHACITY. 


TetnluMtet 
(AntimoDfah- 
len) (SeeL4) 


iron.bliek 


brown black 


3.5 


brittle 


AlabaiditeJ 

(Msngsiblgnde) 


iien.bliek 


dark green 


3.76 


britUe to sect. 


XBIgaiitat 


iron-black 


reddiBh brown 


4.25 


sect to brittle 


Kglaeoiitot 
(Tenorite) 


iron-blaek 


black 


5 


brittle to sect 




iros-blaek 


brown sometimes 
reddisb brown 


6.5 


brittle 


Xngiuitite 
(Magneteiseo- 


iroD-black 


blackish gi«j 


6.6 


brittle 


]C«naoeaiut«t 

(DmeDite, 

Titaneisenerz) 


inn-blaek 


bUck 
reddish brown 


e 


brittle 


Chromitef 

(ChroineiBeneri) 


iion-bliek 


dark brown to 
light brown 


6 


britdo 


Brauilte 
(Marcellin) 
(See II. 1) 


iron-black 




6.25 


brittle 



Gl. cubic (dia 
tinct) 

Gl. ii very perf. 

I perfeet. 
Fr. thin 
stalky, fibr. 



Gl. diatinct. 
Fr. gratmlar. 



granular 



Gl. R rarely. 

/v. granular. 



Ft. granular 
compact 



CHEMICAL FORMUU. 



Fe(FeOJ, 



(Fe,Ti),0, 



(Fe,Cr)[CCr,Fe)OJ, 



REMARKS. 

Sp. Gr., RuctlMi. 

A - AuodiUd Hlnenli. 



G.4Jito5.1. (See 1. 4.) 



Often Isnilshes daxt brown. 
A.. Bleud*, fihodocrcaiie. 

G. 4.3. 

BB [QfUHlble. YIelda vaUr. 
Biirai and mcrcsm. salt, ame- 
a^ne bead: oolorlees In 
B.F. Olvea a with HCL 
A. Barlle, Calclte. 

G.6. 

UbubIIv In scales. Sella flr- 

Krs. BB O.K. InfUB. Colon 
me green. UolElened nlth 



G. 4.7. 

BB Infusible. (See Uahqa- 
NiiR, aboTB.) A. Eyroluslw. 
Psllomelane, Biaunile. Bartle. 



Stran^lr nuLgnetlc BB niM- 
ble wiUi ereal difficulty. In 
oxldizlng^tune loses magnet- 



G. 4.7. 

BB Invisible. Partly mag- 
nello. O.F. slightly rounded 
on edges. Wilb mcrcnn.salt 
reaction tor Iron. In K.F., 
Ireeted with tin, violet color. 
Powdered and heated wllb 
HCl, altnrly disBolved to yel- 
low BOt. A. Butlle, Tltanlte, 
Apadle, Feldspar. 

G. 4.3. 

Crystals small and rare. Usu- 
ally BUghtlYtnagDetlc, BB 
Infiislble. With borai and 



L.0034*^ 



I. MINERALS OF METALLIC LUSTRE. 



NAME. 


COLOR. 


STREAK. 


HARD'SS. 


TENACITY. 


PrunUMtat 


iron-bhek 


reddiBb brown 


e.2( 


britUc 


EutUe 

(See n. 2) 


iion-blaok 


yellowish brown 


6.6 


brittle 


Hematite 

(Specnlarite) 


iron-black to Btoel- 


eberry-red 
brown-red 
black-red 


6.6 


britUe 


Colomblte 

(Niobite) 


iroD-black 


browni* Mack 


6 


britUe 



DiqiiiicdbvGoogle 



CRYSTAL SYSTEM, 
HABIT, AND 
STRUCTURE. 



liom. 
H. ootdl. 
S. masaive. 



Hex. 

S. r'drl, tub., 



Pr. oompact 



CI. B (seldo! 
distinct) 



CHEMICAL FORMUU. 



(Fe,Mn,Zn)(FeO,), 



[CNb,Ta)0,],Fe 



REMARKS. 

Sp. Gr., Ructlini, 

^--AKoclitMlMlRsr*!!. 



G.5. 

BB Inftufble. Slightly mu- 
DeUc. With bom In O.V. 
reddish amelhysl bead (Mn). 



O. 4.8. 

BBlnfbBlble. BometluiesmBg- 
nellc and magneto-polar. 

G. 6. 

BB indulble. Uke TsntaUte. 
Decomp. b; rusloa with pot- 
a»h. and beated with HCI 
and H^04 givM on addition 
or Zn a blue color. 
..1. B«ryl In Granite. 
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n, MINERALS OF STJB-METAXJLIO 

OF BLACK, BROWN, RED, 



L Of Black Streak 



AilKtUtet 
(Krdkobdt) 



Aiphaltamt 
(Erdpech) 



CoreUitet 
(Knpferindig) 



BitnminoTU Coal 

(A rock) 



Anthracite 
(A rock) 



Eoargite 
(See L 5) 



Sphaleritet 
(Blende, Zisk. 
blende) 



alighUy nsa- 



Bub-metal. to 
adamaDtine 



vitreous or 



pitch-black 



dark bine 

indigo-blue 

eteel-blae 



black partlj 

brown 



black 
irOD-black 



black 
black 
black 



brownish 
black 



secdie to 
brittle 



Tery brittle 
brittle 
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JLl^D KON-METALLIO LUSTRE 

YELLOW, GREEN, OR BLUE STREAK. 



<all Opaque). 



CRYSTAL GYSTEH, 
HABIT, AND 
STRUCTURE. 



CHEMICAL FORMUU. 



REMARKS. 

Sp. 6r., fluctlint, 

>l='AuoditodMlnari1i. 



Amorphous. 
S. botryoidal, 
tnasBive, pow- 
dery, coatiDg. 

Amorpbons. 
S. maaaive, 
incrustation a. 



&niasT., lamel- 
lar, coating, 
powdery. 

Amoiplions. 

5.1 



Amorphous. 
S. massive. 



Ihoiu. 

if.octdl.,hxdI., 
tetrdl., dodeol. 
S. maav., intsp., 
reniform, Bphe- 
roidat. 



Fr. concboidal 



Cl. and I 
observable, 
/v. compact, 
fine and email- 
grained, stalky. 

Fr. coDcboidal 

to plane, com- 
pact, slaty, fibr. 

Fi: oonchoidal, 
compact 

Cl. I perfect 

01. 1 bigbly 

perfect. 
/v. granular, 
compact, scaly, 
fibrous. 



CoCFe,Cu)0 + a^H,0 



C, H, with ash 



C with little H, 0, e 



G. ± 3.5. 

Onetuons. Variety of Wad. 

BBInnulble. BlaebeadwHh 
mcrcBDi. hlIL A. Malachite, 
Baiite, Tetrahedrlte. 



Stlckr. Iniltlble b7 candle 
flame, an d burning wtcb llshl. 
A. In limestone, marl, cu;, 



A. Cbalcopfrlte, Pyrile. 

G, 1.4-1.6. 

Ignitlble br a candle, and 

bumlngnlthllgbl. A.Fjtile. 

0. z 



otienltjble by candle flame, 
with lltUe or 



< Isnlle a 

Je or no 11 

1. Slate, Pyrlte. 

G. 4.4. 

G.4. 

culty. CA 801 
dish brona 
Glide U ' 



b great dlffl- 
allng of Cd 



oilde, jellow hot, and 
wuiL« when cold. 
A. iraenopyrlle. Magnetite, 
Chalcopyrile, Megnetopyrlta, 
Galecite, Garnet, Fyroiene. 



32 II. MINERALS OF SOB-METALLIC AND SOS-METALLIC LUSTRE. 



NAME. 


mSTBL 


COLOR. 


STREAK, 


HARD-SS. 


TENACITY. 


Uraninitet 
(Uranpecherz) 

nvaitet 
(Lievrite) 

Colnmbitet 

(Niobit) 

FiUomelanii 

(Hartmanganeri) 

Bra&nitef 
(MarceUin) 


partly metal. 

reeinonB to 
semi-metal. 

vitreouB 

adamsDtiDe 

metalloid 

sub-metal, to 
non-metal. : 

luBtre of 
streak greater 


black 
blaek 
black 
bloiah black 

black 


grnvish black 
to brownish 
black 

greenish 

black 

Maoli.iipart 
brown 

black 


5.5 
5.75, 
6 
6.25 

6.25 


brittlo 

britlle 
britde 
brittle 

brittle 



3. Of 



Bog Kan^aneie 
(Mangan schaum , 
Groroilith, Wad) 

Ozooeritet 
(Erdwacbs) 

Chloropalt 
(Fettbol. Grame- 
nit, Pinguit, 
Nontronit) 



glistening 



yellow-brovra 



1. OF BLACK STREAKS. OF BROWN STREAK. 



CRYSTAL SVSTEH, 
HABIT, AND 
STRUCTURE, 



H. octdl. 

iST. masv.jiDter- 

gpersed, reni- 

O'rhm. 

H. oolum., aoic. 

S. massive. 

O'rhm. 

H. sfaoitcolum. 
short aoio., tab. 
8. interepereed. 

Amorphooa. 
S. reniform, 
botrydl., maav. 



Tetrag. 

H. pyramidal. 



Fr. compact, 
concboidsl to 
uneven 



Gl. \l distinct. 
Fr. stalky. 



CI. il distinct 



Fr. conchoidal 
to aneven 



F¥. uneven, 

gran., compact 



CHEMICAL FORMULA. 



(TT,Pb,).(UO,),(?) 



Pe,Ca(Fe.OH)C8iOJ, 



Fe(NbO,), or 

Fe((Nb,Ta)0,), 

Principally Manganate 
of Manganese. Much 
of latter replaced by Ba. 
Some Ca, Mg, Cu, Al, Fe, 
and alkalies with H,0. 

Mn.MiiO,. Contains 

also some Manganese 



REMARKS. 

Sp. Gr., Readloni. 

A = AuodtiUd MlMrali. 



le green, with Ixjrai and 
csm. BBJt, yellow bead In 
■ becoming green in K.F. 



i(h.Pjrawyrlte. 
e, in granite. 



Barite, huar 

a ±4. 

BB Infusible. GelatiQizeBnitb 

HCl. 

A. Amphlbole, Pjrozene. 



G. ±6. 

BB Infusible. (Seel.K.) 
A. Beryl, fn granite. 



Surface of nodnlea generaltr 



thyst. bend In O.r. becoming 
A. Pyrolualte, ' PfillomelaEe. 



Brown Streak. 



botrydl., mas 
Amorphous. 



Amorphous. 

8. massive. 



Fh: uneven, 

earthy 



Fr. coDchoidal, 
earthy 



Mostly MnO,with MnO 
and5tol4p.c.of H,0. 
Contains limonite, cal- 
cite, and other suhst'ncs 
Hydrocarbon of Me- 
thane series of high 
boiliug-point. 



CFe,Al),(SiO,),,5H,0 



Opaque. Greasy to tonch. BB 
Infusible. (See PsiLOBEiANE, 
II. 1.) A. Psllonielsne, Pyro- 
lualte, Limonite, Slderite. 



c odor. Sticky. 1 
te with bright Ban 
olnnus coai. bltui 



a 1.7. 



Qreaay (feel. BB 
wMcT. Infusible, bat 
IB and becomes mag- 
FarQally decomposed 
A. Barite, Pluorile. 



34 ir. MINERALS OF SUB-METALLIC AND NON-METALLIC LUSTRE. 



AiphaltamJ 

Flattnerit* 
(Sohwerbleiera) 



Lignite 
(Braunkohle) 



Chrytooolla 
(Kieselknpfer) 



Siderite 
(EiaeDSpath) 



(See II. 1) 



Gothitfl 
(Lepidocrooite) 



Wol&amitet 
(Hubnerite) 



Limonite 
(BraaneiBenerz) 



metallic 
adamantine 



vitreona, res- 
inouB, earthy 



vitreona 
pearly 



adamantine, 
Telvety, silky 



sab tnetallio 
and adaman- 



black to 
brown 



green (brown 
or black 
when impure) 



pale yellow, 
yellow-brown 



black to 
brown 



browniBh 
black 



greenish 
brown 



black-brown 

pink-brown 
light brown 



yellowish 
brown 



red-browQ 
black-brown 



yellow-brown 



j:,GoogIe 



2, OF BROWN STREAK. 



Crystallioe. 
S. reniform, 
globular, niasT., 
intsp., powdery. 



Fr. earth;, 
compact, fibr. 



Ft. conchoidal, 

compact, 

earthy 

CI. R 107° 
perfect, partly 
carved faces. 
Fr. granular, 
shelly, com- 
pact 

CI. I perfect 



CI- i i nearly 
perfect. 
fV.ttin stalky, 

scaly. 



CI. ii perfect 
Fr. thin stalky 



fV.fibr.,Htalky, 
earthy, shelly, 
compact 



CHEMICAL FORKULA. 



C„H„0 



PbO, 



More or less carburized 
vegetable matter cod- 
taining C, H, 0, N, S, 
and ash 



CuSiO,.2H,0, oftcD 
with some Al silicate 



Fe CO.. Contains often 
Mg, Mo, and Ca. 



Zn S (imparities Fe 
and Cd) 



(Fe,Mn5W0. 



Fe.O.COH), 



REMARKS. 

Sp> Gr., RetctloM, 

I^AilKliMHInariTt. 



G. ± 1.4. 

Opaque. iDfluDinable In the 
candle flame, and burning 
wllh lifht A. Prrite, Mar- 
CB«lte, Sulphui. Gypcnm. 
G. 2.J. 

Opaque, Closed tube. blackens 
and gives water. BB decrepi- 
tates, and colore flame green. 
Infusible. Frequent !□ cap 
roclt. A, Malacliite, Chalco- 
Pirlte, CbalcocUle, Cuprite. 

G. 3.8. 



fusible. Blacken B 



I, Cbalcopj'rlle, Tetra. 



GalenlteT^ldeiite. Ba'rftel'Qai^ 
net, Pyioiene, Msgaetite. 
G. 4. 

Opaque. GlTeaoff water and 
Is converted to aesquloilde In 
closed tube, Surfaee of mas 
txitrynldal, BBlnfbslble. Re- 
actltjuH for Iron. ,^.Llmonlte. 
Hematite. Bpeculaille. 

G. ± 7.2. 

BB tota easny to magDellD 
button, trblcb ban a cryilal- 
Ifne surf&cB, With mcrcam. 
sail, redd lab yellow glass 
while hot. On cA, with tin 
on cooling gr«eii, which be- 
comee reoalsh yellow In con- 
tltiued R.F. A. Arsenopyrile, 
Molvbdenlte, Casslterlie, Bia- 
muth, Fluorite, Apatite. 

G.4. 

OIUq tamlihed blacH, (BB, 

A., etc., >ee GOrarrs, IL £.} 

u.,q,i,i=dbvGoogIe 
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NAHL 


LUSTRL 


COLOa. 


STREAK. 


HARD'SS 


TENACITY. 


Brannite 
(Marcellin) 
(See II. 1) 

PiUomelanet 
(HartmaDganerz) 
(See II 1) 

Entilet 

Caaaiteritet 
(Zinnerz) 


snbmetallic 

non-metallic 

to sub-metal. 

metalloid 
adamantine 

metalloid 
resinoas 


black 
black 

blaok-brovD 
black-brown 


dark brown 

dark brown 

light brown, 
partly yellow 

ligbt brown 


6.25 

e.25 

6.5 
6.5 


brittle 
britUe 
brittle 

britUe 



3. Of 



adamantine 
satin like 



adamantine, 
on il pearly 



ntreous 
il mother-of- 
pearl 



dark bluiah 
red to cherry- 
red 



yellowish red 
to hyaointh- 
red 
crimson- and 

peach-red, 
sometimes 
pearl- or 
green-gray 



dark bluish 
red 



auroral red 

paler than 
color, 

dry powder 
deep laven- 
der-blue 



2. OF BROWN STREAK— 3. OF RED STREAK. 



CRYSTAL SYSTEM, 
HABIT, AND 
STRUCTURE. 



Tetrag. 



Amorphous 

Tetrag. 

S. colum., Bcio. 

& masv., inter- 



Totrag. 

f. colain,,acic. 

pyramidal. 

S. muBv. ,ititsp. 

rounded. 



CI. ii perfect, 

I dJEtinct. 

Fr. compact. 



Ct. ii perfect, 
I distiact. 



CHEMICAL FORMULA. 



MnMnO, 



Manganese Mangaoate 



REMARKS, 
' Sp. Gr., RMdtoni. 

A - AitMlitMl MInwtli. 

G. 4.7. 

BB muiganese reaetlODs vtlh 
the fluxes. A. FrrotuidU, 
Pallomeluie, HMunuuulle, 



G. 4. 

Opaque. BB Inftialble. Wflh 
mcrcnn. nil a colorleo bead, 
which, In R.r., beeomes vJo- 



G. 6.8. 

Opaque. BB liil\i8lble. 
CO. wiLh Hod&. button of mc 
l[c tlD and while coaL 



Red Streak. 



Hex. 

H. r'dl., thick 

tab., ebort co- 

lum., sliort acio. 

iS, maav.,iiitep., 

coatdng. 

Md. 

H. splintery. 

Hcl. 

H. aplintery, 

aoic. 

S. warty, 

coating. 



CL distinct. 
Fr. fibr., bUI- 
late. 

CI. I very 
perfect. 
/v. gran., com- 
pact, fibrous, 
earthy. 



CL ii perfect 



01. i\ highly 

perfect. 

Fr. fibr., thin 

stalky, earthy. 



HgS 



Co,CA80,),.8H,0 



HelU In candle flame. Thin 
leaves, flexible. Closed tube, 
blackens, and glws Bist white 
and then datk-red sublimate. 
X. AnUmonlte, Berthierlte, 
CerraDtlte (Antlinonoker}. 

G. 9. 

SubllmeB In matrBH. Open 
tube, S flimea and metal. mei~ 
curj In dropB on cold wall Of 
tube. BB volatile. 
A, Henneslle. Merruir. Chkl- 
copyrlle, Slderlte, Barite. 

G. 4.25. 

Melts In candle flame. BB. 
like Pyrargyrite (eee below). 
A. Fyiirgyrile. 



G. ±3. 

BB ch. aisealc odor: bon 
cobalt glass, .il. SmaltJte. 
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Frooitite 
(Lichtes Bolh- 
gilUgera) 



(Dunkles Roth- 

giltigera) 



ChryBocoUa 

(Kieselkupfer) 
(See II. 2) 



Zinoitet 
(Bothzinkerz) 



Cnpritet 

(Rothkupfereri) 



Haueritet 

(Mangankies) 

Hematite 
(Rotheisenen, 
Eisenglanz) 
(See I. 5) 

Columbite 

(Niobite) 



LUSTRE. COLOR. STREAK. HARD'SS. TENACITY. 



resinous or 
vitreous to 
earthy 



Bob-adamaD- 



earthy to 
sub-metallio 

metalloid- 
adamantiae, 

vilreons 



cochineal-red 
auroral red 



black, Bomt 
times ap- 
proaching 



brown to 
brownish 
black ; when 
pure, moun- 
tain-green to 
sky-blue 

deep red to 
orange-yel- 
low 



dark reddish 
brown 



dark red to 
steel-gray 



auroral to 
scarlet 



cochineal-red 
cherry- red 
purple-red 



brownish 

red ; when 
pure, white 



brownish yel- 
low to orange- 
yellow 



. 3. OF RED STREAK. 



CRYSTAL SYSTEM, 


CLEAVAGE 




REMARKS. 


HABIT, AND 


AND 


CHEMICAL FORHULA. 


Sp. Gr.. R«Ktlo«t. 


STRUCTURE. 


FRACTURE. 




>1=A>»et.WdHl«r»ta. 


Hex. 






G. 5.42. 


H. r'dl., dart- 






UellB in candle anme. BBeJL 




CI B, rather 




odor of B^ BDd A». With 

A. a'rgentlle. Slepiiaiiile, Hl- 

andille. Mlccolile. G&lenite. 
Barlte, Flnoiite. SlderlU, 
Pyrile. MareoBlte. 


like, acic, 00- 
lum., thick tab. 

coating. 


distinct. 
Fr. compact. 


Ag.AsS. 


Hex. 








H. r'dl., dart- 






G. d; 5.8. 


like, acic, co- 
lum., thick tab. 


CI. R, rather 
distinct 


Ag,SbS. 


Melu In candle flame. BBtft. 
nisee with eplrtlng to Klobole. 
Coals coal u'hlte. WUhsoda, 


S. masv.,intap.. 






button of silver. 

A, Same aa ProuaUte, above. 


coating. 










JV.conchoidal, 




G. 2.1. 

In closed tube yields water. 


Amorphous 


compact, 


CnSiO,2H,0 


Bclion for copper. InAialble. 




earthy 


















G. -«- 5.5. 


Hex. 
H. hemi- 
m Orphic. 
ir.ma8v.,intfip. 


CI. eminent, 




Eealed In cloeed tobe, black- 


ii sometimes. 




cooliDR. BB Innielble. With 


Fr. coarse 
gran.,'thick 


(Zn,Mn)0 


fluxeeon plat, wire, Mn re- 
action. R J. coat of ZnO, yel- 
low hot, wDlte on cooltoK. 


shelly. 




Botuble Inaclde wllhout effer- 






vescence. A. Fraukllnlle, 








Caldle, WUlecDite. 


Isom. 








H.octdl.,hxdl., 
dodecl., capil. 


CI. 1 distinct 


Cu,0 


G. ± 6. 


S. masv., inter- 






difficulty fusible. A. Uala- 
cblle, Copper, Limohila. 


apcraed. 






G. 3.4. 


laom. 


CI. cubic, dis- 


MnS, 


^^^t'f1^^\n^ 


H. octdl. 


tinct 


comes green. BB Infusible. 
Hn reartlon with fluiee. 








A. Sulphar, Gypsum, Tetra- 








dymlte. 




Fr. compact. 




G. -+- 5. 


Hex. 


fibr., stalky, 


FeO 


BB Inhisi'we. C*. E.F. he- 


B. r'dl. 

O'rhm. 

if. thick tab., 

acic, short 


round gran., 

earthy 


ie,v/j 


^':'?.f.^X''5^^thl.e.Py:.la- 


CT.i-I distinct FeCCNb,Ta)O0, 


G. 6. 

BBintUalble. 


columnar. 




A. Beryl, In granite. 



ib,GoogIe 
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4. Of 



Chloropal 
( PiDgnito, 
GrameDit«, 
Nontronite very 
similar) 

Torbemitet 
(Kupferuranit, 
UraDglimmer in 
part) 



lodnite 
(lodsilbef) 



HnmboldtineJ 
(OsaUte) 



Copiapitet 



Bealgart 



Orpimentt 



pfearlj, 
otherwise 
vitreous 



Inatreless to 
glinting 



pearly on 
cleavage 



yellow 



ocIire-yeUow 
to Btraw- 
yellow 



pale green 
apple-green 



light yelloi 



Btraw-yelloi 



light yellow 



lemon-yellow 



malleable 
to sectile 



malleable 
to sectile 



ib,GoogIe 



4. OF YELLOW STREAK. 



Tellow Streak. 



CRYSTAL SYSTEM, 
HABIT, AND 
STRUCTURE. 



n. scaij, tab., 

S. coating. 

Hex. 

B. hem im Or- 
phic, thin tab., 
Ebort prsm. 
S. coating, 
lamel., iotcrsp. 

CryBtalline. 
' H, capillary, 
iS^ luaasiTe, 

coating. 

Mel. 

H. scaly. 
S. massive, 
coating, 

Mel. 

S. short pram., 

thick tab., short 

aeic. 

S. masT., intsp. 

coatiag. 

O'rhm. 

H. abort colmn. 

lentionlar. 

5. masv-jintap., 

lam el., rounded 



Fr. compact 



CI. perfect 
I distinct 



CI perfect. 
Ft. scaly. 



Fr. compact, 

earthy 



GL perfect in 
one direction. 
Fr. scaly, 

Cl.i\ 

rather 
perfect. 

Fr. compact, 

earthy, 

CI. il perfect. 
Fr. short stel- 
late, scaly, 
gran., compact. 



CHEMICAL FORMULA. 



(Fe,Al),(SiO,)^5H,0 
{ Nontronit« — 
Fe,(SiO,)..5H,0) 



CUOJ,Cu(PO,),.8H,0 



Agl 



CFeC,0j,.3H,0 



CFeOH),Fe,(SOJ.. 
18H,0 



As,S, 



AbjS. 



REMARKS. 

8p. Gr., Ructlsni. 
^ = AiHdit«(l HiMnlt. 



Wiih I 



G. 3.5. 

In closed tnbe Tlelda ir&tcr. 
In forcepe fuses la blBRkkh 

Id colois Same green. 

icrcam. salt fuses to 

_ ead. and vlth tin on 

coal cooU lo opagne red. 

A. Uniulnite, Xlmonlte, 

Hematite. 

G. 5.6. 

CryEtalBEmal] and rare. Melt* 
A. ChloiBrgyrile, Silver. 



G. 2.1. 

Insolubleinwaler. BE yields 

Bulphiirto acid. On cJi. i>e^ 
comes magnetic 
A. PyrllH, nf whleli It is a 
product of decomposition. 

G. 3.4-3.6. 

Melts In candle flame. Com- 
bnsllble. BB bums vlth blue 
flame and arsenic odor. In 
closed tube^ red Hiibllmate. 

rite, Orplment, Bulte, Caicile. 



G. 3.48. 

In closed tnbe yellow subli- 
mate, otbemise ilbe Bealjrar. 
jj. Anlimonite, Pjrile, Barite. 



j:,GoogIe 
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pearly, 

otherwise 

Bub-sdaman- 

tine 



adamantiae 
to pearlj 



motfaer-of- 
penrl on 0) 
other wiae 
non-metallio 



vitreona to 

greasy 



sulphur-yel- 
low to gray- 
brown and 
red 



citron- to eul- 
phur-yellow 



blight red 



orange- 
yellow 



hyacinth to 
auroral red 



reddish yel- 
low, reddish 



olive-green 
to yellowish 
brown 



siskin-green 



yellowish 
and reddish 



sulphur- to 

straw-yellow 



yellowish 



lemon- to 

orange- 
yellow 



yellow 



sulphur, yel- 
low to siskin- 
jellow 



ochre-yellon 



^dbyGoOglc 



4. OF YELLOW STBEAK. 



CRYSTAL SYSTEM, 
HABIT, AND 
STflUCTURL 

O'rhm. 

ff. pjramida). 

iS.masv.,intsp., 

powdery, 1am- 

«tUr, rounded. 

O'rhm. 

S. aoalf , thin 



S. powdery 



Hex. 

ff. I'dl., tab. 

S- interspersed, 

spherical. 

Mel. 

^. short eoliuD. 

aeic, dart-like. 

„ o 

S. masv., intep, 
reniform. 



S. Bcaly. 



Amorphous. 
S- massive, 
rounded. 



CI. I distinct 

1 distiuct. 

Fr. compact, 

earthy, fibrous. 



CL eminent 
I perfect 



CI. in one 
direction 



CI. I tolerably 
distinct 



/v. conchoidal 



CI. perfect in 
one directioD 



CHEMICAL FORMULA. 



(UO,),CaCPOJ,.8H.O 



AgjAsS. 



Pe(PeOH),CA80.),. 
6H,0 



CCu,Ca)(CuOH)VO, 



Fe»(OH)„(SOA 
((Is,P)0,)„.9H,0 



G. 2.072. 

BB bniuB niUi a blna flame. 
Hells In CBDdle Same. Snb- 
limes, A. Gypsum, Calcite, 
Coal, Oaleolle, Celestlne. 



G. ± 3.12. 

CrystBls eeem Utngonal. 
cloHed tube yleldr ' 



G. 4.6. 

BB th. In R.F., button of roe- 
talllc lead. A. Oaleaite, Cala- 
mine, Ceruwlte. 

G. 5.1. 

Mella In candle flame. In 
closed luW at gentle heat 
fellow color Is changed to 
led and restored on cooling. 
A. Prouitlle, Barlte. 



., Galenite, Gold, Vauque- 



G. ±3. 

Pyroelectrle- BB eft., with 
Boda, magnetic raasB. Color 
or powder chaiiKed to leddish 
brown by sol. of caustic pot- 
ash. A. Anenopyrlie, &con>- 



dlCe. 

G. 3.5. 

BB infbsjble, PowdsT mixed 
with soda and fused, then 
boiled with water, acidified 
with HCl, and boiled down, 
becomes emerald-greeu: di- 
luted nith water, eky blue. 
A. Pyroludte, Saodstoue. 

G. 2.3. 

Often cntckled. Fragile. (BB, 

above.) A. Arsenopyrlte' 
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Biadochitel 

(Fhosphoreisen- 

sinter) 



Jarosite]: 
(Gelbeiseoeni) 



Spbalerite, 
Zioo Blende, or 
Blende 



Wnrtzite 
(Strablenblende) 



adamantine 
to greasy 



vitreoaB, 
almost to 
mother-of- 
pearl 



silky 



adamantine 
to motber-of- 
pearl 



yellow-brown 



honey-yellow 
to orange 



ocbre- to 
lemon-yel- 
low (stains 

brown) 

reddish brown 
brownish red 



brown to red- 
dish brown 



light yelloi 



pale yel- 

lowisn 



straw-yellow 



ochre-yellow 



straw-yellow 
Isabella-yel- 
low, partly 
brownish 



brownish 
yellow 



4, OF VELLO W STREAK. 



CRYSTAL SYSTEM, 
HABIT, AND 
STHUCTURL 

Hex. 

H. short colmn., 
short acio. 



Mel. 

iS. reniform or 

stalactitic, 

acaly. 

Hex. 

H. r'dl, pyr,, 

tab. 

S. small reai- 

fonn, coating, 

powdery. 

Hex. 

H. tabnlar. 

S. massive. 



Mol. or Trcl. 
H. capillary. 
S. massive. 



O'rhm. 

H. tab., short 

acio. 



Isom. 
H. octal., 
t«tTcll., dodecl. 
5. niasv.,iDtsp. 
reniform. 

Hex. 

H. r'dl., tab. 

8. maflsive, 

rounded. 



Ct I distinct 
imperf. 



CI. distinct. 
Fr. scaly. 



CI I. 

Fr gran., thin 
stalky, shelly, 
fibr., compact. 



CI. I distinct 
Fr. fibrous. 



CHEMICAL FORMUU. 



Pb,Cl(VOj, 



Fe,OfOH),(POA 
(HSOJ, 



(FeO).K(SO.),.3H,0 



CFe,C0H),P0,),.9H,0 



ZnS (contains often Fe 

aDdCd,Cu,Sb,andMQ) 



Zn,Fe)8 



REMARKS. 

%f. 6r., Reictlou. 

>1-AH0ciited MInwalt. 






I Bvelli up and t^lls to 
r. CBreftillj- healed, 
to gray-blKCk slag. 



e. 4.8. 

Nearly tHmapsrent. Stnms 
double refraction. Velnea 
panllel [a Bits. BB gives SOi 
on coal and brown-red oaeA. 
aoaed tube, ottimlne ool™. 
fedlng to original color 



ftaes to magnet, button. Pow- 
der tamed brownlBli red by 
solution ot potash. 
A. Hematile, Llmonlt«. 

G. i 3.4. 

BB cloaed tube flelda water. 
Fndble on edge* to black slag. 
Colon outer flame bluish 

A. LEmonlte, Duftenlte. 



I.. fOsed witb 8 and KI, 



A. BIsmuthiie. 



jsof Cd, 

J. Galenlto, Cbaloopyrlte, Py- 
rlte, Aisenopyrlte, Eidetite, 
Bartte. FlnorltB. 



G. 4. 

(BB. see Sphalebite.} 

A. Blende, Oaleolte, SI< 



j:,GoogIe 
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Zincitef 
(Kothzinkerz) 



Triplite 



Oothite 
(Nadeleisenen) 



Basaltic Horn- 
blendel 



Bntile 

(See n. 2) 



Cassiterite 

(Zinneri) 



Qnarts 



LUSTRE. COLOR. STREAK. HARO'SS. TENACITY. 



Bub-adaman- 



adamaDtine 
velvety 



greasy to 
vitreous, also 



metalloid 
adamantine 



adamantine, 
slightly me- 
tallic 



brown-yellow 



biowD-black 
to pitch- 



brown to 
black 



pale yellow 
gray -yellow 



brownish 
yellow 



brown-yel- 
low to oohre- 
yellow 



Isabella- yel- 
low to ochre- 
yellow 



light yellow 



Isabella- 
yellow 



light ocbre- 
ydlow 



ji.Googlc 



rf. OF FELLOW STJiEAK. 



CRYSTAL SYSTEM, 
HABIT, AND 
STRUCTURE. 



Hex. 

E. hemimrph, 

iS.ma£7., inter- 

Bpersed. 



S. masaive. 

O'rhm. 

S. ftcic, scaly, 

capillary. 

Toanded. 

CrjBtalline. 
S. masv., inter- 
Bpereed, reni- 
fonn, rounded, 
powdery. 



Hoi. 
S. 

s. 



pram., acio. 
masv., intsp. 



Tetrag. 

■ff'Pyr.,colmn., 

acic. 

S. masv., intsp. 

Tetrag. 
ff'OolmD.,acio. 

pyr. 

S. masv., intep. 



Hei. 
n.colmn., acic. 



FRACTURE. 

CI. eminent 
ii Bometjmes. 
/v. coarse 
gran., thick 
shelly. 

01. distinct in 
two directions. 
Fr. thick 

shelly. 



Btalky, scaly. 



Fr. stalky, 
fibr., earthy, 

shelly, compact 



CI. I highly 
perfect. 
Fr. compact, 

stalky. 



JV. thick gran. 



CI. ii perfect 

I distinct 

IV. compact, 

fibrons, gran. 



Ft. compact, 

gran., stalky 



CHEMICAL FORMULA. 



(Zn,Mn)0 



(Fe,Mn)PO,CFe,MD)F 



Fe.O,(OH), 



(Mg,Pe),Al,(A10.). 



Mg.Fi 



SiO, (with yellow - 
red oxide of iron) 



REMARKS. 

Sp. 6r4 RMctiMb 

A = AModitMl Htrnnli. 



. 'ith HjSOj erolv«« 

I. Soluble In BCL 

A. Ap&tlle, Beryl. In grBnlte. 



G.4. 

BB iTOD teacU« 
A. Umoulte. 



Bulte, CbiLlcedaDT. 



G. ± 3.1. 

Unacted on by txAOt. 

A. Auglle iD Basalt, Phono- 



A, Areenopyrlte, WolDwnlta, 
UolvMenlte, Blamuth, Fluo 
rile. Apstllc, Scheellte, Lnil- 



G. 2.7. 

BB Infusible. Bonz dlnolvea 
slowly to dear glua-green 
when hot. Melts nllh soda 
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Chloropalt 

(Pinguite, 
Nontronito very 
aimilar) 



Bromarffyiite 

(Brorasilber, 
Embolito, Cblor- 
bromsilber) 



Ehlitet 
(Frasiii in part) 



Torbentitftf 
(Kupferuranit) 
(See II. 4) 



Oenthitet 
(NiekdSepiolith) 



Aimsbergitet 

(Nickelbluthe) 



Oamieritel 
(Nam ait) 



6. Of 



LUSTRE. COLOR. STREAK. HARD>SS. TEHACITY. 



commoD, 
mother-of- 
pearl 



commoD on 
0, mother-of- 
pearl 



feebly resi- 
Qona to In 8- 
trelew 



glinting to 
lustreless 



finch-green 



emerald- 
green, verdi- 
gris-green, 
apple-green 

apple-green 
to emerald- 
green 



apple-green 



apple-green 



yellowish 
green to 
finch-green 



yellowish to 
eiekin green 



pale green 



pale green 
apple-green 



pale green 
apple-green 



pale green 

apple-green 



pale green 



sectile to 
brittle 



S. OF QREEN STREAK. 



CRYSTAL SVSTEII, 


CLEAVAGE 




REMARKS. 


HABIT, AND 


AND 


CHEHtCAL FORNUU. 


Sp. dr., Readinii. 


STRUCTURE. 


FRACTURL 




4-AtlMilt*dMln>nill. 




JV on large 
surfaces con- 




G. ± 1.8. 

Greaayleel. Ooeed tube yields 


Amorphona. 
& massive. 


choidal to un- 
oven, on small 


CPe,Al),(8iO^,.5H,0 


water. BB Infnslble, tnrtiii 
black, and becomes Taag- 

ECl with Fcparatlon of pul- 




Bnrfaces splin- 
tery, earthy 








yetulent SlOt A. Borlle. 
G. 5.9. 


Isom. 






Often gmy tarolsh. Melts In 






candle Same. In closed tube 


B. heidl, oeldl. 
S. massive, 


Fr. massive, 
splintery 


AgBr 


swells up, turns black, and Is 


lamel., coating. 






Kly"8 luswf on pr^ifwlth 
A. Native Silver, Caldte. 


CrystalliDe. 


CI. perfect in 




G. 4. 


S. tnasv., intsp. 

reniform, warty 


one direction. 
Fr. scaly, 
radial. 


Cu(CuOH).(POJ.H,0 


fliEcs lo button with nucleus 
of Cu. A. FseudomalMhHe. 

G. ± 3.5. 


Tetrag. 

3. scaly, tab., 


CI. perfect 
1 distinct 


(UO,),Ca(P0,),.8H,0 


In closed tube yields water. 
In fbrceps f^isea to bhtck mass 
and colors flame Kreen. 


pyramidal. 






A. Utanlnlte, Limonlte, Hem- 
G. 2.4. 

Ished by the nail and falfto 
pieces in water. Closed tnbe, 
blackens and elves water. 


Amorphous. 
S. coating. 


Fr. couchoidal 


(Mg,Ni),H,Si,0„ 














A. Chromite, BerpenUne. 








*G. 3. 


Mel. 






BB fuses easllv, with arsenic 
odor, and yields metallic but- 
ton, which with borax gives 

fa'SrlTet'S'T^d^rbr^;^ 


H. capillary. 
5. ma8V.,int8p. 


Fr. compact, 
earthy 


CNi.(A80J..8H,0 


coating. 






of Nl. A. Chloanthlte, Nic 














Barlte. 








G. 2.27. 








Adheres to tongue. In mat- 


Amorphous 


Fr. massive 


(Ni,Mg)H,SiO, 


rass gives water, becamlog 
mv. With borai, nlckd 

decrepitates, the fragments 
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Bipidolitet 
(Cnlorite Group) 



Cronstedtitet 
(Chamoeit) 



Tyrolitet 
(Kupferschaum) 



Chalcoph^Uitet 
(Kapfet^limmer) 



Clinoolaiitet 
(Stralilera) 



Lirooonitet 

(Linsenerz) 



Eachroitet 



Dn&enitef 

(Kranrite, 
Grilaeiseiierz) 



LUSTRE. COLOR. STREAK. HARIVSS. TENACITY. 



what pearly 



pearly 



pearly 



pearly 



vitreous to 
greasy 



vitreouB to 
greasy, OQ it 
pearly 



deep grass- 
green to 
olive-green 



coal-black to 

browniah 

black 



blaiah green 



emerald- to 

verdigria- 

green 

bluisli preen 
to greeniah 
black, on Bur 
face nearly 



dark leek- 
green to 
greenish black 



dark oliv6 
green 



blaiah, verdi- 
gris green 



pale green 



bluiah green 



bluish green 



bluiah green 



yellowish 

green 

siskin-green 



aectile to 
brittle 



very brittle 



e. OF GREES STREAK. 



CI. eminent. 
JV.soaIy,com- 
' pact, earthy. 



CI. perfect in 
one direction. 
Fr. scaly, 
radial. 



CI highly 



CI. perfect 
crumpled, 

foliaceous. 
/v. radial. 



CI. il perfect. 
/v. radial. 



CHEMICU FORMULA. 



AI,Cre,Mg),H,Si.O« 



Fe,(Fe,Mg)^,8i,0„ 



Cu(CnOH)/ABO^r 
7H,0 



0)J(OH^(C.OH, 



CCuOH,)AaO, 



(Al.Cu,C0H),,(A80,),. 
20H,O 



(CnOH)CuAsOj3H,0 



Fe,(OH),PO, 



REMARKS. 
3p. Gr, RuctiM*. 

4-AuoditMlMlNrtli. 



Cryitali teem hex. BB jMOk 
water. In plctlnnin forceH 
whitens, mid tastg with diffi- 
culty on edgeE. ParUallygela- 
tlnlies nitb acids. 
A. Talc, Dolomile, Uagnetlle. 



"^F*" 



A. LimoDite. Cftlclt«. 



G.3. 

In closed t. 
and ytelda a 
fnsei with an, 

Slobulei of copper. 
edriU, HnlsSilte, . 



G. ± 2.5. 

In eloeed tube decrepllat«a 
and yields much nater. Solu- 
ble in aminonla. 
A. Cbalcopyrlte, Cupilte. 



green. CA. with s( 

at copper. Bolubie m u 

moula. A, Chalcopyriia. 



water and tunis green. 



A. OllieD<t«, Asbollte. 



In dosed tube glvea water. 
BB flises easflv to alae. (>n- 
talB rare and small. 
A. Llmonit«, Cacoxeolle. 
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Zaratitef 

(Emerald Nickel, 
Nickel Smar^d) 

ChrysocoUa 
(Kieselkup- 

ferera) 

libethenitef 
(Prasin) 



OUvenitef 
(Pharmako- 
ohalzit) 



firoohantitet 



Alabanditet 
(Manganblende) 



Atacamiteit 
(Halochalzit) 



Vitreous, 
tinotuoua to 
lustreless 



vitreous 
unctuous 
silky 



vitreotis, 
pearl J, and 



leek-green 
to blackish 



leek-green 
olive-green 

pistachio - 
green 



emerald- 
green, on 



emeraid- 
green 



STREAK. HARD'SS. 



bluish green 



olive^reen to 

bright green 



emerald- to 
verdigris- 
green ' 



emerald- to 
verdigris- 
green 



dark green 
to gray 



emerald- to 
light verdi- 

gns-green 
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S. OF OBEEN STREAK. 



CRYSTAL SYSTEM, 
HABIT, AND 
STRUCTURE 



(?) 



Amorplious 



O'rhm. 

H. pyramidal. 

O'rhm. 

H. short aoio., 

phort colmn., 

capillary, 

jS. masT., reui- 

form. 

Mel. 

S. capil., acic. 

5. masv.,iiitBp. 
renifonu, pow- 
dery, coating. 



O'rhm. 

H. short acio. 

S. reniform. 



Isom. 

E. octahedra.. 

1$. tDasr.,iut«p. 



&masT.,iDtsp. 
powdery. 



Fr. conchoidal 
to irregular 



CI perfect 
iUessso. 
Fr. fibr., com- 
pact, earthy, 
scaly, shelly. 



CI il very 
perfect. 
Fr. fibrous. 



CI. perfect. 
Fr. compact. 



CI. il distinct 
distin- 
gniahable. 

Fr. radial. 



CHEMICAL FORMULA. 

2Ni(OHyfiCOr4H,0 

Cu8iO,.2H,0 

(CuOH)CiiPO. 

(CuOH)CiiA80, 

(CuOH),CO, 

2Cu(OH),(CuOH),SO, 



Cu''0H),Cu(OH)a 



REMARKS. 
Sp. Or,, RMcthHu. 

A — Aii»dttiil HiMnli. 

a. 2.57. 

Stalsctitlc. Ulnute munmll- 
Utt. In cloaed tube rleldi' 
w^THDdCOi, BB Inruitble. 
Boruc O.F. violet beid hot, 
and redd Isli brawn cold. B.F. 
green, op&que. 
A. CnioiDlte, Serpentine. 

a. 2.1. (See n. 2, 3.) 

Q. 3.7. 

In cloaed lube yields watei 
and tumi bl&ck. BB fuiu 
colors flame green, and Bjr. 
with sodnjlelds metallic cop- 
per. A. Halachlle, Cnprlle, 

G. ± 4.3. 



nsffi 1b ciT>ta11liie, at. vtllh 
oda. copper. Bolnble In am- 
nonla. A. Chalcopyrlle, Aa- 



In cloied tnbe blackens and 
yieldi water. BB furea, color- 
ing flame emerald-gieen, Ch. 
In K.F.. reduced to copper. 
EffferveBce« with aclda. 
A. Cbelcopjilte.Tetiabedrlle, 
Chalcolite, Cuprite, Copper, 



3B hi nek- 



Cry BtalB imall, 

tIbMb wat«r and 

ish brown. Soluble In Nu.o. 
BB, mixed with fti.. powder 
gives BOr MellB on coal In 
K.F., yielding button ot Cn. 
A. Chalcopyrite, Malachite, 



dark brawn. BB fuseg with 
much dltflculty. Unchanged 
In closed tube. With fluiea, 
reaction br Mn. aolubte In 
HNO, with evolulKin of H^. 
A. Blende, Rhodochrosite. 
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Diopta«e| 



Paeudo- 
Kalacbitef 
(Phosphor- 
ohalcit) 



FyroxAiw 



Homblendet 

(Amphibole) 



Lievrite 
(Ilvaite) 



Spinel 

(Var. PleoDast) 



vitreoQS, in 
part pearly 



vitreous to 
greasy 



emerald- 
green 

blackieb 
green, eme- 
rald-greea, 
verdigria- 

hlackish 



blackish 

green to 



black t< 



verdigris- 
green to sky- 
blue 



emerald- to 

verdigris- 

green 



grayish 

green 



grayish 



dark green 



grayish 



Pmlitet 

(Kupferac 



(Kupfersohanm) 



Vivianitet 
(Blaueisenerz) 






il metallic 
pearly, other 
faces vitreous 



aky-blue to 

verdigria- 

green 



indigo-blue 

to blackish 



greenish blue 



light indigo- 
blue 
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S. OF OREEN STREAK— e. OF BLUE STREAK. 



CHYSTAL 8Y8TEI, 
HABIT, AND 
STRUCTURE. 

Hex. 

H. r'drl., short 

colunaar. 

S. iaterapersed. 

(?) 

^. short colmn. 
S. msBV., iotep. 

Mel. 

H. ehortcolma., 

thick tab. 

S. mas v., intap. 

Mel. 

f. short colmn., 
short acio. 
S. mas v., in 

O'rhm. 

H. colmn., i 
S. intsp., m 

Isom. 

H. octahedral. 

S. intsp., masT. 



CI. R perfect 
Fr. compact. 



Fr. compact, 

fibrous 



CI. I distinct 

IAI87=. 

/v. granular. 

CI. I perfect 

iAil24'' 
/V.fibr., stalky, 
granular, 

CI. i-i distinct. 
Fr. fibrous. 



CHEMICAL FORMULA. 



(Cu.OH),PO, 



Mg,CaCSiO,}, 



(Mg,FeJ,CftC8iO.). 



(FeOH)Fe,Ca(SiOJ, 



(Mg,Fe)((AI,Fe)0,), 



REMARKS. 

Ep. Gr., Ructlont. 

4-AMoclitwl Miami ». 



In cloaed tnbo blackeiift and 
yields wBler. BB blacbeni 
wlUiout Ibalng, and colon 
Suae emeislif green. Geli- 
tlniKs with acl&. .d. Caldte. 



immoDla. A. Ualacblle. 

G. 3.3. 

AmpUbole. Gamel, Caldte. 
"■!, Pyrile, Blende, Gt 



Maine 



G. 3.9. 

BB flues Id black mwnetlo 
bead. Gelalluliea with HCL 

G. ± 4.2. 

Opaque. BB InfuBlble. 

A. Maimetlte, C&lclle, In b>- 



(?) 

H. foliaceoua, 

scaly. 

S. massive. 



Mel. 

n. acio., scaly. 

S. masT., intsp., 

powdery. 



CL perfect in 
one direction. 

Fr. scaly, 



CI ii highly 
perfect. 
Fr. radial, 
earthy. 



(CuOH).Cu(AsO.), + 



Fe,CP0,),.8H,0 



In ctneed tube decrepitate* 
and ylelda mach water. Ck, 
fuseswlth ABOdar. K.F.wlth 
6od». button of copper. Bol. 
In HCl nith eR^Tveacence. 
A. Tetiahediite. 



In closed tube ylelc 



metallic globule. 

A. Llmnnlte. Pyrlle, Msgnelo- 

pyrlte, Clay, Peat. 
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H«rren^Dndite 
(Urviilgyite) 



Lirooonitet 
(LinseueTz) 



Linaritet 
(Bleilasnr) 



Azaritet 
(Knpferlasur) 



ChrjMcoUa 



BioptaMt 
(Knpfersmara^) 



Lapu Losnlit 

(Laauratein, 
Lasurite) 



pearly 



vitreons to 
greasy 



adamaotina 
to vitreous 



sky-blue to 
verdigris- 
green 



sky-blue 



gieeDish blue 



pale blue 



azure-blue 
blackish blue i 

smalt^blne 



aky-blne 



emerald- 
green 



sky-blue to 

rerdigris- 

green 



smalt-blue 
o pale blue 
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6. OF BLVE STREAK. 



CRYSTAL SYSTEM, 
HABIT, AND 
STRUCTURE. 

Mel. 

ff. foliaceouB. 

S. masaive. 



fl". short colmD., 
blunt pyram., 
lenticular. 



McI. 
H.&d 



Mel. 

R. thick tab., 
thia tab., aclc. 
S. masT., intep. 
rounded, coat- 
ing, powdery. 

Amorphous 



ff. dodeedrl. 
iS^.masv., intap. 



01. perfect. 
Fr. shelly, 



CI i-I very 
perfect 
1-i diat. 



01 2-i rather 
perfeet 
i-i leas dig- 

^.radial, com- 
pact, earthy. 

IV. eonchoidal 



01. R perfect 



Fr. massive, 

fine-granular 



CHEMICAL FORMULA. 



CaCOHVCuOH), 
2S0..3H,0 



AI.Ca,C0H)„(A80,).. 
20 H.O. Part of P r» 
placed by As. 



C(Pb,Cu)OH)^0. 



(Cu.OH),CnCCO,), 



CNa„Ca)AlSiO,(?) 



REMARKS. 

Sp. Gr., RMCtlon. 

A — AlKKlated Mineral!, 



G. 2.8. 

Id closed tube yields much 
water and [urna green, BB 
craets open but does not de- 
crepitate. Soluble in HHjO. 



In closed tnbe yielda water 
and loses color. BB fuees 
easily to a pearl, and Id KF. 
3ie\6s metallic button, which 
coataift.witliPbO. Ou fusing 
this wilh boric acid Cu Is o1> 
tained. With soda, hepar re- 
Siclton. Decompoeed by HN<V 
leaving while PbSOi. 
A, CbalcopyTlCe, Oalenlle, 



G. ± 2.1. (See II. 2.) 



G.±3.2. (Seen. 5.) 
G. ± 2.3. 

Crrgtslg very rare. In closed 
tube gives off wawr, and that 
from Chili glows with beetle- 
green light, tut ™ior remains 
blue. Fuses with intumes- 
cence to white alaas, decomp. 
by HO. with separation of 
gelatinous SiO, and evolution 
of H,S. A. tyrile, Calclte. 
fevtr Oaarii. 
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Ill MINERALS OF NON- 

AND or WHITE OE 









- 




NAME. 


LUStRE, 


COLOR. 


HARD'SS 


TEHACITY. 


Petrolenmt 




black, brown, 

yellow, white 












Ozocerite 
(Mioeral wax) 


unctuous 


brown, yellow 


1 


maUeable 
wwcy 


Tale 

(Steatite) 




white, Kght green 


1 


very sectile 
to malleable 


Eaolinits 
(Porcelaia earth, 
Nacrite allied) 


on pearly 
lustreless 


white 


1 


seotile 


Alomiiiitet 


glintiDg to dull 
earthy 


white 


1 


sectile to 
malleable 


Vlexite 


silky 


white , 


1 









METALLIC LUSTRE 

LIGHT GRAY STREAK. 



CHEMICAL FORMULA. 



REMARKS. 

8p, Gr„ RmcIIdiii. 
A ^ Aiioclited Mlnwili. 



(?) 



A miztare of the 
higher members of 
the Paraffiae se ' 
C.H..+. 



CI. perfect 
Ft. thin shellj, 
scaly, compact, 
splinterj. 



CI. perfect. 
Fr. fine scaly, 
earthy. 



Fr. earthy 



Mg,H,8i.0„ 



Al,H.8i,0, 



Al.COH).S0..7H.O 



CaNaB,0,.6H,0 



er «edtinenUi7 iDObL 
able. Odoroua. 

G. 1. 

Solid. Strong smell, Waxy, 
mickv. MelulDbolllDEwatec. 
BuRiB wllh bright flune. 
A. Clay, B&DdBlone, rock salt. 

G. ± 2.7. 

Very greasy to touch. In closed 
■-"-1, when InletiBelr healed. 
t yarletlee yield water. BB 
]le on Yerj thin edges to 
;e eoamel. With cobalt bo- 

jn a pale red color. Not de- 

comp. by acldB. A. ActlnoHte, 
Chlorite, Dolomite, UaEQealtc, 
Apatite, Uagnelitc, Fyrlte.' 



BB Innialble. 

_. Galeulte, Blende, 6iderite, 
Lignite, CasBlleiile. 



clwed tube yields much 

"becomes add. Vllh cobalt 
tlon, Rne blue color. With 
I, hepar leaetlon. Soluble 
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IIT. MINERALS OF NON-METALLW LUSTRE. 



Smeotitef 
(Mslthazite, Mont- 
morillonit) 



(Agalmatolite) 



Cerar^rite 
(Horos liver, 

Chlorargyrite, 
SilberhornerB) 



Eromyrite 
(Brom argyrite, 
Bromsilber) 



Calomelt 
(QueckBilberliarDerz) 



Sassolitet 
(Boric acid) 



Sal Ammoniaot 
(Salmiak) 



Soda Hitrot 
(Chili Nitre, 
Natroasalpeter) 



pearl; 



adamantine 

splendent 



n pearly 



greasy to vitreous 



COLOR. HARD'SS. TENACITY. 



greenish gray 



white, apple- 
greea, yellowish 



gray, gray-green, 
brown, streak 
shining 



bright yellow to 
amber, slightly 

greenish 



white, pale yellow 



white, yellow 



1. VERY SECTILE. 



CHEMICAL FORMULA 



Ft. conchoidal 

pact, splintery 

CI. eminent. 
Fr. broad 
Btalky, scaly, 
compact 



CI. i-i perfect. 
Fr. compact. 



CI. basal very 

perfect. 

Ft. scaly, fibr. 



Fr. fibrous, 
earthy 



CI. R perfect. 
Fr. granular. 



Al,H^i.Ou-f !eH,0 



AlH.Si,0, 



AgCl 

AgBr -| 
Ag,ClBr 3 

Hg,Cl, 
COH),B 



REMARKS. 
Sp. Grn RMdlgnl. 

A — AH«cl«t*il NlnMili. 



Impurllles. faseBeuily, 1 
posed by HCJ. 



varieties eifcil ^ 

very muoh. With cobalt solu- 
tion blae. A. C^anlle. 

G. ± 5.4. 

Fuses wltlioat derrepltatloii In 
candle flame. BB on coal, but- 
lon of mctsUli; sllTer. In bead 
of mlcresm. salt, saturated with 
OuO, elTea Inlensel y blue Qame, 
On Einc and mofstened with 
water swells up, lume black, 
and Is reiluced to metallic Ag, 
whose hittre appears on pren- 
Ing with a knife. Soluble In 
ammonia. A. 14atlTe Sllrer, 
Calclle, LlmoDlte. 

G. 5.9. 

In closed tube and with metal. 
Zn behavGB like CerarEyrtte. 
A. NatlTe SUver. Calcfie. 



G. 6.5. 

Vdatt! 



G. ± 1.5. 

Greaaytotouoh. With dilHeulty 

K'ves water. BB fuses on wire 
cleHT head, and tinees flame 
yellowish Rreen. A. Native 
Sulphiu. 

G. 1.5. 

Inomit RiibUme* In 
1 CbIOHJ, 
Dissolves 

precipitates HeO when added 
AgXOi In BOluUoti. A. Lava, 

. ± 2.1. 

iste cooling and bitter. Bolu- 



HI. MINERALS OF SON-METALLIC LUSTRE. 



KANL 


LUSTRE. 


COLOR. 


HARD'SS. 


TENACITY. 


XirabUltut 

(GlaiW. Ml, 
Eianthilil) 


Titreoua 


white 


1.75 


sectile 


HaU<i;lit6 

(Bol. Variety Kao- 

li.ite) 


„™. 


white, yellow, red 


2 


sect, to brittle 


CopaUtet 
(Retinite, RbetiDit) 


„.I.,a. 


yellow, brown, 

gray 


2 


sect, to brittle 


EalMtat 
(Alnm, Potaali 
klum) 


vitreous 


white 


1.75 


brittle to 
sectile 


Hitre 
(Saltpeter) • 


vitreous 


white 


2 


sectjle 


Chrysotile 

(Serpentine 
ABbestos) 


metallic, eilky 


green, brown 


2 


sect, to brittle 


Gyprom 


vitreous, silky, 
il pearly 


white, gray, yel- 
low, red, brown 


2 


sect, to brittle 


Melanteritet 
(Copperas, Green 
Stone, Iron Vitriol, 
Green Vitriol) 


vitreous 


^reen, effloresces 
to white 


2 


brittle 
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CRYSTAL SYSTEM, 
HABIT, AND 
STRUCTURE. 



S. in efflores- 
cent crusts. 



Amorphous. 

£llmasT.,iatsp., 

lamellar. 



H. pentagonal, 
hmhdrl. 

S. efflorescence. 



O'rhm. 
S. lamellar. 

Mel. 

f. colmn.,acic. 

tab., scaly, 
lentioular, 
S. masv., lamel- 
lar, powdery. 

Mel. 

B. capil., acic, 

columnar. 

S, reniform, 

masv., lamellar. 



1. VERr SECTILE. 



CHEMICAL FORMULA. 



Gl. i-i perfect 



Fr, compact, 

earthy 



<7/. landil 
observable 



CI. \\ perfect 
i and Ii ob- 
Bervbl., 66° 

Fr. gran., fibr. 

scaly, earthy, 

compact. 

CI observ- 
able. 

Fr. compact, 
fibrous. 



Na^O,.10H,O 



Al,H.8i,0..a;H,0 



C„H„0 



KAI(S0J,.12H,0 



(MgFe),H.Si,0, 



REMARKS, 
Sp> Gr., RuctloH. 

A " AuiKlited MlnnU. 



G. 2.5. 

Inftulble. Blue with Co loln- 
tJon. A, Baialt, sunlBtone. 

G. 1.01. 

Tt&tt In cuidle flame. Volo- 
tilUea bT geaUe heat. Burns 
" '"■" - " - "--J and much 



□ees In lla water of (Crystal- 
Ion and froths. With Co 
Inn, Intense blue, and irlUi 
soda, hepai reacUoii. A. Lara, 



G. 2. 

Taste saline and cooling. Defla- 
gnleavlTldl; on burning coals, 
and delotiates vrllb cnmbuitl- 
blea. Colon flame TloleL 



G. 2.2. 

Delicately fibrooi, the flbns 
-aell; separatlnB. A. Beipen- 



■nd becomes 
S^'&ay. marl. Native Snipbur! 



1. Alunogen, pjrile. 



III. MINERALS OF NON-METALLIC LUSTRE. 



NAME. 


lUSTRE. 


COLOR. 


HARD'SS. 


TEKACITV. 


Alunog^eat 

(Keramohalite, 

Haarsals) 


silky, pearly 


white, partly yel- 


2 


sectile 


Aoriobaloite 
(Cupreous Hydro 
zincite, Meaaing- 
bliithe) 


pearly 


greenish blue 
bluiab greeu 


2 


seotile 


Brnoitef 


pearly 


white 


2 


sectJle 


SnlpliiiT 


adamaotiae 


yellow, gray, 
brown 


2 


brittle to 
sectile 


Tronat 
(Natron, Urao) 


vitreous 


white 


2.1 


sectile 


S«iiioUtet 
(>reersohaum) 


dull, brigliteDS in 
streak 


white, partly 
yellowish 


2.25 


sectile 


Boraxt 
(Tinkal) 


vitreous 


white, in part 

gray 


2.25 


brittle to 
sectile 


Tichermufitet 
(Aminouia Alum) 


vitreous 


white 


2.25 


brittle 
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1. VERY SECTILE. 



CRYSTAL SYSTEM, 
HABIT, AND 
STRUCTURE. 

(?) 
B. capil., acic, 

S. reniform, 
botrydl., lam el., 
iDcrustation 

(?) 

H. acic, scaly. 
a. dras; IncruB- 
tationa, niasT. 

Hei. 

B. r'dl, tab. 

scaly. 

S. maeaive. 

O'rhm. 

B. pyramidal. 

jS.iDasv.,lainel., 

rounded, crust- 

like, powdery, 

interspersed. 

Mel. 

B. colom., fibr. 

S. massive. 



Amorphoi 
S. massivi 
Dodular. 



Mel. 

H. short coimn 

tabular. 



H. peatagooal, 

hmhdrl. 

S. Umellar 



CI. perfect in 
one direction. 
/V, fibr., scaly, 
granular. 



/v. fibr., scaly. 

CI. perfect 
Ft. shelly, 

stalky, fibr 



CI- i-i perfect 



Pr. in large 
masses, cod 
choidal; in 
small, earthy, 
compact 



CI ii obserY- 
able 



CHEMICAL FORMULA. 



AI,(S0.V18H,0 



2CZn,Cu)(0H),. 
((Zn,Cu)OH),CO, 



MgCOH). 



Na,NaHCC0.),-2H,0 



M&H,Si,0„ 



Na,B.O,.10H,O 



AINH,(S0,),.12H,0 



REMARKS. 

Sp. Gr.i RMcUont. 

j1 — Aiiod*ted Mlntnlt. 



G. ± 1.7. 

Taste sitrlngeiiL Yields iraler 
and E0| In closed tube. Blue 



G. 3.7. 

SolDble with effbrveacence In 
bydrocblorlc add. A. Llmo- 
nlle. Chalcopjrile, Zlncbleude. 

G. 2.3. 

Gre««r to touch. Yields water, 
becoming opagae. BB lunisl. 
ble, but Tlvldlj Incandescent. 
With Co loludon, TlolM red. 
Solnbla In acids. .J. Serpentine, 



G. 1.4. 

Solnble In water. Alkaline i«- 
aoflon and taste. Only occuis 
in powder. Colon flame In- 
tensely yellow. A. Ulnbtllle. 
Halite. 

G. 0.988-1.279. 

Can be cut by the nail. Unctu- 
ous to the t^uch; adhering to 
the tongue. BB yields water 
snd then taunt odor. Violet- 
red with resolution. A Chal- 
cedony, Opal, Cblorite. 

G. 1.7. 

Solnble In water. BB puftk up 
and fOBes to a dear bead called 
burax glass. Fused with fluoi- 
spu and EHSO) colors Same 
green. A. In waters of salt 
lake of Thibet and In mineral 

S rings of Chambly (Canada 
iM)and Borax Lake, CaL, and 
the Tnscan lagoons. 



111. MINERALS OF NON-METALLIC LVSTRE. 



Goslaritet 
(White Vitriol, 
Zinkvitriol) 



Epsomitet 

(Bittersalz) 



Aimaberg^itet 

(Nickelbliithe) 



Fharmaoolitet 
(Arsenbliithe) 



Chaleanthite 
(Blue Stone, Blue 
Vitriol, Kupfer- 
Titriol) 



Vivianite 
(BUaeisenerz) 



Biotdte 

( M agn esiagl imm er) 



vitreoua, pearly, 
silky 



vitreons, pearly, 
dull 



pearly on 



COLOR. HARD'SS. 



white, gray 



white, pale yel- 
low, pale red 



white, gray 



blue, green, white 



black, brown, 
dark green 



brittle to 
sectile 



brittle to 
aectile 



C'.ooylc 



1. YERF SECTILE. 



CRYSTAL SYSTllil, 
HABIT, AMD 
STRUCTURL 



CI. il observ- 
able. 
Fr. gnnular. 

CI. i-i distinct 
Pr. granulai 
fibr, earthy. 



CI. \-\ perfect. 
Ft. earthy. 



CI. ii perfect. 
Fr. fibr., stel- 
late, earthy. 



CI. 1 distinct. 
Ft. gran alar, 
compact. 



JV. compact, 

stalky 



CI. i-i perfect 
Fr. fibrous, 
earthy, 

CT. highly 

eminent. 
Fr. Bhelly, 
scaly. 



CHENICAL FORNULA. 



ZnS0..7H,0 



MgS0,.7H,0 



Ni.(A80,),.8H,0 



fCa,Mg),(ABO.),. 

eH.o 



Fe,(P0.),.8H,0 



fMg,Fe),CK,H), 

{AI,Fe),CSiO,>, 



REMARKS 

Sp. 6r., RMCtltM. 

il-AMMldMi NiMnla. 

G. 2. 

Cryilals nre. Soluble In water. 
Tute aatiingent, mewlllc, *Dd 
naiueoui. 'V^eldi watci. BBcA. 
wtth BodR, t. coat of ZnO. BJid 
hepar reacUoD, A, Blend?. 



O.F. fUsea Willi Intuineacetice to 
FDamel and rolon flame Ueht 
blue |Ae) ; Igulted mineral alka- 
line to teat paper. Insoluble In 
water, but leadUv solnble In 
acldB. A. Niccolile, Chloanth- 
Ite, I'rnusTrlle. 

G. 6.2. 

MelM In candle flame. BB in 
closed tubefuscB and partially 



rnameETCen 
'alentjnlle. 1 



yfeldawalerandSO,. Wlthtoda 
on coal, DietalllcCu. .A. Melao- 
terlte, Prrlle, Cbalcopjille. 



a ±2.5. (See II. 6.) 



Crystals seem hex. Yields a 
little water. Whilens and fiinea 
- ■ ■ With fluies, re- 



XXI. MINERALS OF NON-METALLIC LUSTRE. 



Brpidolite 
(iGinoohlor) 



EaUte 

(Common Salt, 
Steinsalz) 



Sylvitet 

(Sylvin) 



Bueoinitet 
(Amber, Bernstein) 



Biebsritel 

(Kobaltvitriol) 



Unuovite 
(Potash Mica, 
Kaliglimmer) 



Valmtinitef 



pearly on 



silky to Titreons 



adamantine 
pearly on 



COLOR. HARD'SS. TENACITV. 



greeo ; when con- 
taining chromiam, 
blue 



white, gray, 
bine (seldom), 
red (seldom) 



yellow, gray 



yellow, brown, 
red, white 



flesh- to rose-red 



gray, white, 
light yellow, 
light Drown 



white, gray, 
light yellow, 
light brown 



brittle to 

sectile 



brittle to 
sectile 



seotile to 
brittle 



1. VERT SECTILE. 



CRYSTAL SYSTEN, 
HABIT, AND 
STRUCTURE. 



scaly, tab., pyr. 
S. masv., intep,, 
small Teniform, 
lamellar. 



H. hexhdl., 
cubo-octill, 
S. massive. 

McI. 

H. tabular. 

S. massive. 



Mol. 



Mel. 

H. foliaoeous, 
scaly, tab., pyr. 
S. masT., intsp. 



O'rhra. 

H. scaly, aoie., 

splintery, 

S. massive. 



CI perfect. 
Fr. scaly, com- 
pact, short fibr. 



CI. cubic, per- 
fect 
Fr, gran., fibr. 

Ct cubic, dis- 

tJDCt. 

Fr. granular. 

CI. i-1 distinct 

I less so. 
Ft. fine gran, 



Fr. crumbly 



CI. perfect 

Fr. sbelly, 
scaly, compact. 



CI. I perfect. 
FV. short stel- 
late. 



CHEMICAL FORMULA. 



(Mg,Fe),Al,H,Si,0„ 



KCI,MgS0..3H,0 



C^„0, 



CoS0..7H,0 



(K,Na)H,AI,(SiO,), 



REMARKS. 
Sp. Gr., Reictlou. 

it ■• Aimciitod HInirali. 

G. ± 2.7. 

CiTsCala Mem hexagonal. Often 
strongly dlchroic. TraDsp. to 
tnuisluc. cryMale flexible and 
■--■ elaailc. BB yields 

H^rwholly deoomp." A,. Gar- 
net, Clop^de, Titanlte, Adn- 
larla. Alblte. Magnetite, Pen- 
olnlu. Serpentine, Cbromlte. 



AgKC^ BB nines often with 
deerepltatlon, and colors Sams 
deep yellow. A. Clay, aypeum, 
Anbydrlle. 



melts on vire. colonngflaine 



( on vire. coloring flame 
A. CUnalllle, Halite, 



G. 2.1. 

BotuMe In irater. Taste pan- 
Bent. BBmellsiii flame. 
A. CamaUlte, Sylylle, Halite. 

G. ±1. 

Electric by Mctlon. Helta In 



closed tnbe. Blue, hom gfses 
bead. A. Product of decomp- 
of cobaltlferoua minerals. 

0.3. 

Crystals seem hex. In closed 
tube Elves water. BB vbitens 
and luses on thin edges to 
gray or yellow glass. A. Prin- 
cipal constituent of MIca-tcblst. 
Gneiss, and Granite. Does not 
occur with Auglle nor with 
Labndorite. 

G. 5.5. 

Melts 111 candle flame. Inclosed 
lube fuses and partially snb- 
llmes. BS eh, fuses easily and 
clveE white C09t.whtpji Imparts 
(0 B.F. green-blue color. 
A. Antltnonlte, Kermesite. Go- 



III. MINERALH OF NON-METALLIC LUSTRE. 



NKHE. 


LUSTRE. 


COLOR. 


HARD'SS. 


TENACITY. 


Hydronnoitet 
(ZiDkblUthe) 


dull 


white 


2.5 


sectile to 
brittJe 


LeweyUtet 

(Gymnit) 


reaiDoua 


yellow 


2.5 


brittle 


LepidoUtet 

(Lithionglimmer, 

Lithionit) 


pearly, partly 
submetallio 


Yiolet, light red, 
dark green, gray 


2.5 


sectile 


Phlogopitet 


pearly 


brown, red, yellow 


2.5 


sectile to 
brittle 



Olanberite^ 



MeUitet 
(Honigstein) 



white, gray, light 
yellow 



yellow, brown, 
white 



u.iqiiiicdbvGoogk"' 



1. VESF SECTILE—S. SECTILE. 



CRYSTAL SYSTEM, 
HABIT, AND 
STRUCTURE. 



I^. coDchoidal, 
shelly, granu- 
lar, compact, 
e&rthy 



IV. compact 



CI. highly 
eminent. 

JV. scaly, gran. 



CHEHIUL FORMULA. 



Zn(OH),CZiiOH),CO, 



Mg,H,Si,0„ 



Al,Fe(IJ,K,Na), 
tOH,F),8i,0., 



CAl,Fe)^Mg,Fe) 
(K,Na),COH,F),Si,0, 



RENARKS. 
Sp. Gr., RHflloM. 

A — AuodiUd Mlnwilt. 

G. ± 3.6. 

Salable vttb etfbrresceDce. In 
cloeed tube yields water. BB 

gelds COt, 1b tcUow while hot. 
lata cot^ Dear aata;, wblch, 
with soda, yield! Zn vapon. 
Moistened with Co lol. lunm 
grten. A. Calamine, Smith- 



O. 2.2. 

Closed tube ^vea much n 
DD a. edges and bf- 



Decompoeed by H^O,. 
A. Especially chojacleriDviv ui 
gerpentlDe end cryst^llne llme- 
■lone and dolomite. 



Fr. eoaraely 
gran., compact 



CL perfect. 
Fr. thin shelly. 



MgCI,.KC!.6H,0 



Na,Ca(SOJ, 



Al,C„0j,.18H,0 



BBfUBeB easily. Soluble 

In water. Slmngly pbosphor- 
eaeenl. A, Efliile. Kleserlle, 

G. ± 2 7. 

Taste bitter. Partially soluble 
In water. UellflDoandleflaine. 
BB deerepttatea, turns while, 
and ftiflen, coloring flame yel- 
low. With snda gives hepar 
reaction, A. Halite, clay. 



Decomposed by bolllnir water. 
Soluble in HNI^ A. Ugniie. 



.Coo'^lc 



III. MINERALS OF NON-MBTALLIC LUSTRE. 



LUSTRE. COLOR. HARD'SS, TENACITY. 



Phneeniteit 
(BleiAonierz) 



Kendipltet 
(Chloi^ftth, . 
Berxelite) 



(Allied u 
hillito) 



Anenolitet 
(ArscDolitli) 



WiUfenitet 
(Qelbbleierz) 



Stolzitot 
(ScheetUeierz) 



Caloite 

(Calc Spar, Iceland 

Spar) 



adamantine to 



adamantine, 
pearly on oleay- 
age planes 



gray-whito, pale 
yellow, pale green 



yellow, white to 

pale yellow 



verdigris-green 
monntain-green 



yellow, white, 
gray, red 



gray, brown 



in all colors, 
generally white 



brittle to 

aeotile 



u.,q,i,i=dbvGoogIe 



Tetrag. 

H. pyr., cuboid, 

short tabular. 



CI. I BDd ii 

perfect 
distinct 



CI I perfect 

I A 1 102" 36' 



Gl. ii, also I 

aodO. 

Fr. uneven, 



CI 1 very 
smooth 
distincts 

Fr. granular. 



CI imperf. 



CI R, 105°, 
highly perfect. 
Fr. gran., com- 
pact, stalky, 
fibr, earthy, 



CHEIICAL FORNUU. 



(PbCl),CO, 



Pb,0,Cl, 



(Pb,Ca),SO.CO. 



As,0, 



... _jolliig, beci .,„ _ 

cryatalilne. CJi. In B.F. metal- 
lic lead and vbiu coat of PbU^ 
Bead of mcrtsm. ealt with Cu 



a clnged tube decrepitates ai 
ecomes more yellow. BB fus 
a*lly 10 lead buHon, and wt 



G. ± 6.4, 

Partly soluble in HO nrllh effer- 
vescence. With soda. In R.F., 
bulton of lead. A. Lead orea. 



Subllmea In tube, condensing 
on walla in minute ocubedrona. 
BB ch. TolaUliies, glying Ai 
odor amd wbite nimee, '" 



Closed tube decrepitates and 
t\uei. BB, wlthborax.colorlesa 
trlass. wblch. In B.F., becomes 
dlnv green. Cit., nitb soda, me- 
lallfclead. .1. Calelte, Galenlle. 

G. ±8. 

BB deorepllatea and fuses to a 
crystalline. Iiistrous. and melol- 
llc_pearl. With mcroFin. salt In 
0.r. colorlesa class, whicb, In 
R.F., becomes blue on coollna. 
Decomp. by HNii leaving yel- 
low residue of H.wO,. 
A, Lepidolite, amoky Quartz. 

G. ± 2.6. 

BB Innuilble. gtrongly lumi- 
nous. Soluble In acids with 



e, aeodes, i 
Istributed. 



74 III. MINERALS OF NON-METALLIC LUSTRE. 



HAVE. 


LUSTRL 


COLOR. 


KARD'SS. 


TENACITY. 


Tanadinitet 










(Vanadiospath, 


resiDous 


yellow, brown 


3 


britUe 


VaaadiD bleispath) 










Anhydrite 


vitreous, il pearly, 


white, pale red, 


3 




(Karstenit) 




pale blue, gray 






Cflleotite 
(Colestin) 


vitreous, some- 
what pearly 


white, blue 


3 


brittle 


Baritfl 


vitreous, some- 


all colors, prin- 






(Heavy Spar, Ba- 


what pearly, res- 


cipally red and 


3 


brittle 


rytes, Schwerspath) 


inous, silky 


yeUow 






Anglerita 


adamantine 


white 


3 


brittle 


(Vitriolbleierz) 


resinous 


whitish, grayish 






Beanxite 


dull, earthy 


to ochre-yellow, 
brown, and red 


3(?) 


sectile 


PolyhaUteJ 


vitreous, resin- 
ous, silky 


red, gray 


3 


brittle 



CRVSTKL SYSTEM, 
HABIT, AND 
STRUCTURE 



Hex. 

H. acic, short 

colamn&T. 

S. small reni- 

O'rhm. 

H. tab., cuboid, 

splintery, abort 

colamnar. 

S. masv., lamel. 

O'rhm. 

H. tab., colmn., 

iS*. masv., lamel., 



O'rhm. 
H. tab., colmn., 
acio., pjr. 
S. massive. 



dissem. graint), 
masv., oolitic, 
earthy. 

(?) 

(usaally com- 
pact, fibroas) 
H. splintery. 



FV. 6no 
stalky, fibrons 



CI. il perfect 



Fr. granular, 

stalky, com- 
pact, splintery. 
Gl perfect 

I observbl. 

IAI,104= 
/v. stalky, fibr., 
fine gran., com- 
pact. 

CI perfect 
I observbl. 
I A 1, 102° 

/V.shelly,fibr., 

gran., compact, 

earthy 



CI perfect 
1 observbl. 

I A 1, 104° 
Ft. compact. 



Fr. earthy 



/V, stalky, fibr. 



CHEMICAL FORMULA. 



Pb.CICVOj, 



SrSO. 



AI,0(OH), 



Ca,Mg,K,(S0,)..2H,0 



REMARKS. 

Sp. Gr., RmcUou. 

A — AMOcl«t«d MInerili. 

G. ± 6.9. 

In closed tube decrepltRlcs a 
yields faint while autillmi 
BB ch. t\is«a tu blRuk mi 



withincrcsm.snltlii H.F., green 
bead, which becomes lellow In 
O.F. A. Calclle, tialeuite. 

G. 2.9. 

Cfy«*l« Tare. Polnble In HO. 
BB fuses, coloring flame red- 
dish yellow, and yleUlng liead 
wblch reacts alkali lie. A.Clay, 
Colclle, Gf peum, Halite. 

G. 4. 

BB flequentl; decrepitates and 
fusea to wblte pearl, coloring 
flame red, and giving otT S0» 
Oi. f^ises easily to a button. 
Residue alk&41ne. With soda, 
hepar reaction on silver. 



SS. 



glvlDgofl'KOi. Witbsoda, 
reactfon on diver. A. Fli 
Galenite, Argenllte, Pyraisjr- 
rlle, Proustlle, Nlci-oUte. Chlo- 
anthlt«. Cbalcopyrlte. Pyrnlu- 
slte, Psilomelaiie, HematiUt, 
Limonlte. Frequent In gangne* 
of BllTer and lead ores. 

G. ± 6.2. 

Crystals rare. Decrepilalei. 
Fwes In cardie flame. BB eft.. 
In O.F., clear bead, which b«- 
oonies milk-white on cooling. 
R.F. reduced with etTerrescencs 
lo metallic lead. With Eoda, 
hepar reaction. A. Cerasslte, 



G. 2.5. 

In matrass yleMa water. Vltli 
cobalt solution, blue color. 
A. Llmeatoue, 



Crystals rare. Hells In candle 
flame. Yields water. BB fUsei 
flame yellow. (A. 



of water. A. Halite. 



III. MINERALS OF NON-MBTALLW LUSTRE. 



I^romoi^liite 
(Oriinbleierz, Braun- 
bleien, Bantbleierz) 



glinting 



vitreouB, pearly 



vitreous, silky 



vitreous, resinous 



resinous to vitra- 
ons or adaman- 



white, gray, light 



white, gray 



white, blue, yel- 
low, green, brown 



in all colors, prin- 
cipally yellow, 
green, and white 



honey -yellow ; 
externally, often 

Streak, white 



green, brown, 
yellow, white 



CRYSTAL SYSTEM, 
HABIT, AND 
STRUCTURE. 



Mel. 

B. pyramidal, 

S. massive. 



Mel. 

i^ short eolmn., 

enboid. 

S. massire. 

Amorphous. 
S. usually io 
thin incrusta- 
tions, mammi 
lary, stalaetitie, 
massive. 

O'rhm. 

H. acicular. 

S. reniform, 

bemiapherioal. 

O'rhm. 

H. short aeie. 

S. inerusted, 

O'rhm. 

H. short eolmn. 

8. int«rspersed, 



Bex. 

H. long and 

short columnar, 

atncular. 

S. reniform, 

botrydl., mas v., 

incmsted. 



CI 1 distinct, 
/v. gran., com. 

pact. 

CI. in three 
nearly perpen- 
dicular planes. 

Fr. coaree 
gran., large 



Fr. conchoidal, 
compact 



CI. distinct. 
Fr. radial. 



FV. short fibr 
to compact 



CHEMICAL FORMULA. 



MgSO,.H,0 



Al,SiO,.5H,0 



C(A1.0H).(P0.),),. 
9H,0 



(0H,A1,P0J,.3H,0 



!nOH)ZnAsO. 



Pb,Cl(P0.). 



a 2.5. 

Wealheraeaally. Alworln water. 
Cryslalg rare. Solable in water. 
Pueea easllv. A. Camallite, 



lyalale rare and apparenllr 
om. Melts In candle flame, 
ealed In open tube si " 



Same euteis tabe, girea off HOF 
yellow, and fflye 



s glan. Colon flame 



G. 1.8. 

Yields much water In closed 
tnbe. Crumbles. Oelatlniici 
wltbHCl. BB InfUdble. 
A. Llmoniie, alum glales. 



G. 2.3. 

Crystals nnall ftod rate. Yieldi 
much water, last portions of 
nbich tafte acid. BB, (□ tbr- 
cepa, swells e.nd splits to fine 
acicular particles, wblch are 
lnfuBlble,liut colorflame green. 
With Co solution, blue. 
A. Hematite, Llmonlte, Pyrolii' 
site, quartz slates, sandEtones. 

8. 2.5. 

Yields water and becomes yio- 
leC. Cracks open. BB infusible. 
A. WaTeUlte. 

G. 4.34. 

Eadly soluble In dilute HNOt. 
In malrsn decrepitates fe^lv 
and yields a Utile water, be- 
coming wbite and porcelanous. 
WithSDda.aringof Ab. BB ch. 



ktingof ZiiO ai 



yellon 



in cooling. 



G. 6.5-7.1. 

In closed tube, white snbllmnte 
(PbCM. Fuses easily, coloring 
Bsme bluish green. BB c£ 
ruses, and, on cooling, anumea 
pplybedral forms. Boluble in 
HNO,. a reaction with mcresm. 
salt and CuO. A. CerusEite. 
Galenite, Barite. 



lit. MINERALS OF NON-METALLIC LUSTRE. 



ChryaocolU 
(One variety) 
(Kieaelknpfererz) 
(See IL 2, 3, 6) 



DsBcloiritA 

(Rhombiacher 
Vanadit) 



Kimetitof' 

(Mimetesit, 
Kampylit) 



Cenusite 
(Weiasbleiew) 



Laiimoiitit«t 
(Caporciaaite) 

Ficrolite 
(Serpentine, Chrys- 

otile, Ophite) 



Stilbitef 
(DesmiQ) 



Healanditet 

(Sttlbite in part) 



duU,QBtial]7gtiiit- 
iog ; when lu 
troua, greaay 



adamantine, 
resinous, pearly, 



vitreous, ailky, 
I pearly 

feebly lustrous to 
earthy ; ckryiofUe 
silky 



vitreous, silky, 
i-i pearly 



vitreous 
i-\ pearly 



verdigris-green t* 
sky-blue 



black to olive- 
brown 



yellow, brown, 
white, gray 



white, gray, 
black, brown 



white, pale yel- 
low, pale red 

dark green, less 
frequently yel- 
low red, brown 



white, less fre- 
quently yellow, 
browD, aod red 



white, red, less 
frequently yel- 



CRYSTAL SYSTEM, 
HABIT, AND 
STRUCTURL 



form, botrydl. 
masv., intsp. 



O'rhm. 

S. ia dusters. 



Hex. 

B. short and 

long columnar, 

ncio., thick tab. 

pyramidal. 

O'rhm. 

M. cotmQ.,acic. 

tabular, pyr. 



Mel 

S. cdlmn., acic. 

S. masaive. 

O'rbm. 

S. maBsive, in- 

crasted. 

Mel. 

H. broad coimn, 

splintery, 
S. massive. 

McI. 

S. tab., Bcaly, 
short oolmn. 
S. masv., intsp. 



Fr. masaive, 
conchoidal in 

part 



CI. I perfect 
T~i distinct 
i-i distinct. 
/v. fine gran., 
earthy, com- 
pact. 

Cf. I distinct, 

IV. stalky. 

/v. compact, 

conchoidal, 

splintery 

CI. in one di- 
rection 



CI. eminent in 
one direction, 
/v. thin shelly. 



CHENICAL FORHUU. 



CuSiO,.2H,0 



CPb,Zn)VO.(Pb,OH) 



Pb,CI(ABOj), 



PbCO, 



AI.(OH),Ca(Si,0.),. 
2H,0 



(Mg,i^),H.8i,0. 



AUCa,8r)H,(SiO.).. 



REMARKS. 
Sp. Gr., RuctloBi. 

A - AiHKlatNl Mlntntt. 



blackens , .^,„, 

With fluxes, reKclioD .„. ,„„ 
per. GelaCniieswIihacida. 
,1*. Melschlte, Cuprite, ChKlco- 
prrlte, Umonlte, 

G. 5.8. 

In matTM gives water. BB 
s and li partially reduced 



— Yiolei color, due to Mn. 
MlcrDco«nlc mil, chmme-RTeen 
slara, orange-yellow in O.F. 
IiiiEolTea In cold dilute BNO,. 
A. GrecD Pyromorpblle. 

G. ± 71. 

Cinsed tube, wblte snbllmate 
(Pbcy. BB fneeB ir ' -- 
InB.P.,A8odor---- 
metaUlo lead. 

vltb bead of mcrcsm. eaii satu- 
raled with CuO bj coloring 
flame amre blue. A. Linionlte, 
PellomeiaDe. 

G. 6.4. 

Bometlmei crystals seemheiag. 



d redDCedto 



Iccrepitalee and turns yellow. 
IB taien very easily, und in 
l.F, yields metallic lead. Solu- 
In with clTen-eBcenoe In HNOt 
L. Pyromorphite, Galenlte, 



. Btllblte, Caloile, 



leaves SIO) in fine fib 

G, 2.1, 

Crystals slmulitle o' 



ftiscs on edg«s 
Decomposed 
Chrysotll 



eifbllales and 



G. ± 2,2. 

Deeomposed by HCl wilhom 
-elatlnlzliig. BB curls up, ez- 
>llat«e. and fuses to while 
oamel. A. Btllblte, Calcite, 



III. MINERALS OP NON-METALLIC LUSTRE. 



NAME. 


LUSTSE. 


COLOR. 


HARO'SS. 


TENACITY. 


Beorodjtet 

(Arsenikainter, 
Eisenslnter) 


vitreoua 


green, brown 


4 


brittle 


Alnnitef 
(AkuDspath) 


vitreous, pearly 


wLite, gray, light 

yellow, light red, 
brown 


4 


brittle 


Strontianite 


ritreouB, rewnoua 


white, gray, pale 

yellow, pale green 


4 


brittle 


Witheritef 


Titreous to 


white, gray, pale 

yellow 


4 


brittle 


Aragonite 


vitreona, eilfcy, 
resinous 


white, gray, pale 
yellow, less fre- 
quently green, 
blue, red, violet 


4 


brittie 


(Alatonite) 


vitreous, resinous 


white 


4 


brittle 


Borytocaloite 


vitreoos 


white, yellowish 


4 


brittle 



i=,GoogIe 



Sf. SECTILE. 



CRYSTAL SYSTEM, 
HABIT, AND 
STRUCTURE. 

O'rhm. 

H. pyramidal, 

short colmn., 

short aoiciila.T, 

& maa v., finely 

reniform. 

Hex. 

S. r'dl, tab., 

like octahedral, 

like hexabedrl. 

S. massive, 

nodular. 

O'rlim. 

H. acic, dart- 
like, acute "p jr. 



O'rhm. 

IT. pyr., tab., 

columoar. 



O'rhm. 
£. acic, long and 
short columnar, 
thick tab., dart 
like, chisel-like. 
■S.tnasT.jlamel., 
renfrm, spherdt, 
hackly, incrust. 

O'rhm. 

H. acute pyr, 

S. masaive. 



Mel. 

if. aoieular. 

S. masaive. 



CI. i-i distinct. 
Fr. stalky, fine- 
gran., compact. 



CI. perfect. 
Fr. granular, 
maBT., earthy. 



FY. fibrous, 
thin stalky. 



CI I distinct 

.~- Hess so. 
fV. radial. 



JV.Btalfcy.fibr. 
pact. 



JV. fibrous, 
granular 



CI. I perfect. 
Ft. granular, 
stalky. 



CHEMICAL FORMULA. 



FeAsO,.2H,0 



(A10),K(SiO,),.3H,0 



(Sr,Ca)CO, 



(Ca,Ba)CO, 



(Ca,Ba)CO. 



REMARKS. 
Sp. 6r.i Reacfloni, 

A — AiiMitttd Mlnenti. 



Cryitals very nnall. Decrepl- 
Ules and Is Infusible. Yielila 
water, «onietlnie8 iKH,),PO,. 
Wilb Co GOlution yields linu 



ulu. in KBnd. 

G. ± 3.7. 

BB EwellE up. Throws ont ml- 
Dule Bparki. niece only on thin 
edffes, and colors flame Br red. 
Enervesces wllh ocidti. HiSOi 
produces preclpltale In dilute 
solution. A. Silver, Lead, and 
Copper veluB ; nlao lii deposits 
by Itself. 

G. ± 4.2. 

CrytUls almulate bei. BB 
fuse* to bead end eolnra Same 
yello^lGb ^reen. Assay leals 
Klksllne oner fusloc Dltaolves 
In H<llviai effervescence. The 
dilute Bolutlon preclpliatcs 
white with H^04. A. Galeulle, 
Alstonlle, Buytocatclte. 



Oden tnlnned and mulliple 
twinned. BB &llti to iiiecee, 
loeca CO,, and glows brlghlly, 
Dlisolves with effervesrente fn 



mite, and boealt. In Gi'ptum, 
LlmoDlle, and Btderite deposlis, 

G. 3.7. 

Crystals simulate hexagonal. 
Soluble in hydrochlorlo ectd 
with efferrcscence. BB fuses on 
thin edges and colore flame yel- 
lowish green. Alkaline after 
Ignition. A. Wltherlle, Barylo- 

G. 3.6. 

Dissolve* In dilute HCl. BB In- 
fusible, Colore flji'e. yellon-- 



III. MINEBALS OF NOX-METALLIC LUSTRE. 



Triphylitef 

(Tnphylin) 



Ficrolitet 

(Variety Serpen ^ne) 
(See III. 2, ante) 



Zino Blende 
(Blende, Black Jack, 

Sphalerite) 



Bumutite 

( BismutoapliSrit, 
Wismuthocher in 
part) 



Ankeiite 

(,BrauQspath in part) 



Dolomite 

(Bitterspath, 
Braunapflth in part) 



feebly waxy 



generally dull 
glinting, 



vitreous, pearly 



vitreous 

R partly pearly 



COLOR. HARD'SS. TENACITY. 



greenish, gray, 
blue in Bpot« 



yellow, green, 



yellow, red, green, 
and white very 
seldom 



gray, light yel- 
low, light green 



inaIlooloTs;black, 
red,and brown are 



gray, white, yel- 
lowish, brownish 



2. SECTILE. 



CRYSTAL SYSTEM,! 
HABIT, KHD I 
STRUCTURE. 



Isom. 

H. octEthedral, 

tetrdl., dodecdl. 

S. masT., intsp., 

rounded. 



CI. i-i distinct 

leas so. 
Fr. large gran. 

Fr. compact ; 
in krge pieces, 
conchoidal; in 
Bmall, splintery 

CI. I perfect. 

Betlilehem 

variety very 

slight. 

/V, granular, 

compact. 



/v. earthy, 

compact, crui 
pled, shelly 



CI 1 perfect 
/v. stalky, 
compact, gran., 
earthy. 

CI. R, 106°, 

eet ; faces 
often cnrved. 
Ft. granular. 

CI. R, 106°, 
perfect; faces 
often curved, 
Fr. granular, ; 
compact. j 



CHEMICAL FORMULA. 



Li(Fe,MD)PO. 



(Mg,Fe),H.Si,0, 



ZnS or 

(Zn,Fe,Mn,Cd)( 



BiO.Bi(OH),CO, 



(Ca,Mg,Fe,Mn)CO, 



(Mg,Ca)CO, 



REMARKS. 

Sp. Gr., Reictlons. 

/^AHoditMlMlnanili. 

G. ± 3.6. 

BHthera. BB lunig dark aod 
givee off BOEie water. Fuses 
""-TlQg flame LI red, with pale 



G. ± 2.5. 

Greaeji lo touch. Bitter 
when bteaihed on, Ffbn 
fleitble. Yields water, 
n edges wKh difficulty. 



Open tube SOj, and generally 
changet color. BB very atfficult 
to fute. CVi., with soda, green 
Zn flame. In R.F. on coal a 
line ci«(. Bethlehem variety 
crypto- cryEtalline. A. (1) Aree- 
■copyrlie, Pyrltt 



puent in gacgties of etivec and 



. Melta 
BBS 



in%'!.lfiel 



:, Id 



tid BiT* 
on of B 



end Eirea coal yellon 

A. Native Bismuth eud Bie- 
icuthinite. 

eed lube deerepitaten, loses 

ana phoaphoreBcee. BB 

. , coloring flame red. Reel- 

duereartaBlkallne. WllhHiSO,, 



4. In gangues 



jlchglas, 

of melallie oreo, iu ucua hik 
veins. Witli gneiss. mica slate 
With a great many minerals. 

G. 3. 

Soluble with eflirrescence tr 
HCl. BB infusible. Darteut 

A. Siderite, Caleulte, Blende, 

G. 2.8. 

Soluble with efiSrvescenie fn 
warm HCl. slowly In eold HCl. 
BB does not fuse to clear man 



HI. MINERALS OF NON-METALLIC LUSTRE. 



HANE. 


LUSTRE. 


COLOR. 


HARO'SS. 


TENACITY. 


FiBtomesite 
(BreuneriW) 

Sidflritfl 

(Spathio Iron, Eisen 
Spath, Spatheisen 
Bt«iD) 


vitreous, R pearl j 
vitreous, R pearly 


yellowisti white 
yellowish gray 

pea-yeUow 
Isabella-yellow 

ydlow-gray 
yellow-brown 


4 
4 


brittle 
britUe 



CRYSTAL SYSni, 
HABIT, AND 
STRUCTURL 



KBgneiitef 
(Talkapath, 
Bitterapath) 



Bhodochrositet 

(fioae Spar, Man- 
gBDSpath, Mangan 
ocalcit, Sialogit) 



Smithsonite 

(Zinkspatb, 
Oalmei ia part) 



Margaritet 

(Perl-Glimmer, 
Kalkglimmer) 



Titreons, dull 



vitreous, partly 
pearly and res- 



pearly 



white, pale yel- 
low, gray, black 



white, pale yel- 
low, pale green, 
gray, brown 



white, gray, 
pale green 



Hex. 

H. obtnse r'dl. 

S- massive, rcni- 

form. 

Hex. 

H. obtuse and 

acute r'dl., acute 
scalenohedral. 
S. spherical, reni- 

Hex. 

H. obtuse and 

acute r'dl., acute 

scalenohedral. 

S. botrydl., reni- 

form, warty, misv. 

McI. 

H. thin tabular, 

S. massive. 



Cookie 



2. SECTlLE—3. SEMl-HARD. 



CRVSTAt SYSTEM, 
HABIT, AND 
STRUCTURE. 


CLEAVAflE 

AND 
FRACTURE. 


CHEMICAL FORMULA. 


REMARKS, 

Sp. Gr., Readloni. 

>l=-Au<KlitHtHlnerilt. 


Hex. 

H. obtuse r'dl. 

S. massive. 

Hex. 

ff. obtnse r'dl., 

leDtic, scalndl., 

acute r'dl. 

S. masT., reni- 

form, warty, 

nodular, lamel. 


CI R perfect. 
Fr. coarsely 
granular, large 
grauular 

CI. R, 107", 
perfect; faces 
often curved. 
Fr. grao., com- 
pact, shelly, 
rarely fibrous. 


(Mg,Fe)CO, 
FeCO, 


s?rHcT'%ii=s.- '- 


Q.-± 3.8. 

BlETOlvea with effervenoence in 
evolves CO.. blackens, a^nd be- 

nitre on pl&duum Toll generally 

ranguei alii with gnela, mica 
Blale, and clay alalc, and as clay 
Ironttone In coal measure!. 



CLEAVAGE 

AND 
FSACTURE 



CHEMICAL FORMULA. 



REMARKS. 

Sp. Gr., RmcHdhi. 

l-AuoclitadMlnMib, 



CI R. 10t= SO*, 
perfect. 

f^. gran alar, com- 
pact, earthy. 



CI. R, 107°, per- 
fect, curved faces 
in part 



CI. perfect. 
JV. BCaly, gran. 



MgCO, 



CMn,Ca,Fe,MB)CO, 



0.3. 

Efrerve!«eswitbaddB. BBiDraElble.vbl(enB, 
' '■" in d glows brightly. Reft due allca- 



B changea to grav, brown, and black. De. 
epitaiea, bnt is infmilble, Witt) mcnsm, aalt 
'^- ■ -- nethyatbead. R.F,.br 



{2) LimoiiIt«, Hematite. 
G. rh 4.2. 

CryBlals mostly small, Boluble In warm Ha 
with etfervesoenre. In eloted tabe yields CO-, 
and la yellowish hoi. and white cold. BB in- 
fltslble. Co solution gives green color. 
A. Calamine, Galenlte, Blende. 



j:,GoogIe 



III. MINERALS OF NON-METALLIG LUSTRE. 











CRYSTAL SYSTEM, 


HAKE. 


LUSTRL 


COLOR. 


HARD'SS. 


HABIT. AND 
STRUCTURL 


Bcheelitet 


resinons to 


brown, yellow, 


4.5 


Tetrag. 

H. pyr., seldom 


(Scheelspath) 


adamantJoe 


gray, white 


Ub., lenticular. 










S. masv., interap. 


TripUtet 


resinous 


brown, black 


4.5 


Mel. 

S. masv., intersp. 




vitreous, 

pearly, silky 


white, gray, 
seldom pale red, 
pale yellow 


4.5 


Mel. 

H. tab., spliutery. 

S. massive. 


Chabazitet 


Titreons 


white 


4.5 


Hex. 

H. r'dl. cuboid, 


(Phakolith) 








obtusepyr.jlentio. 


ApophyUitftf 

(Fisohai^en stein, 








Tetrag. 


IchthTopthalmit, 


vitreous 


white, pale yel- 


5 ' 


H. tab., cotmn.. 


TesBeiite, Oxhave- 


pearly 


low, pale red 


aeute pyr., cuboid. 


rit«, Xylochlor, 








S. masaive. 


Leuoocyclite) 








Isom. 


Ealytitet 

(Kieselwismuth, 




brown, yellow, 
gray, white 


5 


H. trigon., dodol., 
often rounded. 


AgricoUt) 






S. spheroidal. 










Agrieolit Mel. 


Calamine 
(KicBebinkerz, 
Galmei in part, 
Hemimorphite) 


vitreona, pearly, 

silky 


white, pale j^el- 
low, pale blue 


5 


O'rhm. 

H. tab., splintery, 

aeic, capillary. 

S. reniform, 

incnisted. 


BnstBtitet 
(Bronzite) 


i-I metallic, 
pearly, silky 


brown, green 


5 


Orbm. 

H. colmn., acic. 



3. SEMI-HARD. 



2-i f- perfect 

3 



Ci. i-i distinct 
less ao 



' perfect. 



CI- diBtinet 

i-i distinct. 
Fr. lai^ shelly. 



CL i-I perfect 
I imperfect 
i— j in traces. 
Fr. large and 
coarse gran., fibr. 



CHEMICAL FORMULA. 



(Fe,Mn)PO,(Fe,Mn)F 



CaSiO, 



AUCa)Si,0,,.8H,0 
Al,(Ca),Si.AJ,0„8H,0 



(Ca.KH,CSiO,),),.9H,0 



ti/SiO.). 



(Zn.OH),SiO, 



(MgPto)SlO. 



REMARKS. 

Sp. Gr., RmcUohi. 

^ = Aswcl»t«d MInaral) 



"■jra 



glUBB, which Is 



V residue, solubl 



« 



ierite. (3) 
1 aiid la liiu 



and euhes glsas. 



iS phoBphorescent 

TKds no Fhange. BBfusea 



BB Intnmeeces tod Aises tv 



iibe eifo1iHt«B, whitens, and yleldi 
1 eKfolutee end <^oIolB the flame 
lb sclda, slimy silica, A. Analcil£, 



In matrwn liecrepllalps and yields a litrle 
water. BBftiBCSflndtYothBoncoal.stalntiigit 
yellow-brown. Fuses with soda to bullon. at 
ilrEt ereenish yellow, Iheu reddish yellow, and 
ylelibflnally meUlllc Bl. A. Blemutite, Uypu- 



G. 3.16-3.9. 

Crystals generally small. In cloa 
crcpllales, whiten s, and gives walei 
ened wllh Co solution gives green 



•lor when 
. -.__ „. -_ ...low coat, 

-htte. By HCI decomposed 

glvea gelatinous Billca. A. Smitbeonlte. 



BB infusible, being only slightly roonded ni 
edges. Insoluble In HC1. A. Olivine, nent 
gtiortz. Serpentine, basalt, meteorites. 



j:,GoogIe 



III. MINERALS OF NON-METALLIC LUSTRE. 



NAME. 


LUSTRE. 


COLOR. 


HARD'SS 


CRYSTAL SYSTEM, 
HABIT, AND 
STRUCTURE. 


Apatite 


vitreous 


in all colors 


5 


Hex. 

H. tab., colmn., 

acicular. 

S. massive, reni- 

form, botryoidal. 


Garpholitet 


silky 


straw-yellow 


5 


Mel. 

H. aeio., capillary. 

S. massive. 


Pyrgrom or 
Pasaaite 
(Greeo Angite ia 
part. Variety Py- 


vitreona, partly 


green, generally 
dark green 


6 


Mel. 

H. short colmn., 

acute pyr. 


Haiiyiiite 


vitreous to 


blue, seldom 
white 


5 


Isom. 

H. dodcl., octdrl. 

S. intersp., masT. 


DatoUte 

(Humboldtite, 

Botryolit) 


vitreous to 
resioous 


white 


5 


Mel. 

H. short colmn., 

thick tabular. 

S. massive, small 

reniform. 


Harmotome 

{Kreuzatein, 
Moirenit) 


vitreous 


white, pale yel- 
low, pale brown 


5 


McI. 

H. broad colmn., 

thick tabular. 


Philliprite 

(Kftlkharmotom, 
Christiaoit) 


vitreouH 


white 


5 


Mel. 

H. short acicular. 


Hatrolite 
(Mesotype, Sltole- 
cit, Nadelzeolith) 


vitreous, I pearly 
and silky 


white, pale yel- 
low, pale red, 

ochre-yellow, 
brick red 


6 


Mel. and O'rhin. 
H. aeie., eolmn., 
capillary. 
S. reniform, in- 
crustation, masv. 



3. SEMI-HARD. 



CI. distinct 
I distinct, 
/v. fibrous, com- 
pact, earthy, gran. 



Ct. I diBtinct 

I A I, 87=. 
Fr. gran., compact. 



CI. dodcl. distinct, 
/v. grao., compact. 



CI. distinct. 
JV. granular, fine 
fibrous. 



CI. i-i perfect 



CI. i-i perfect 



CI. I perfect 

I A I, 91°. 
/v. radial, com- 
pact, earthy. 



CHEMICAL FORMULA. 



FCa,(PO,-). 
ClCa,(POJ, 



MnAI,(OH).(SiO,), 



(Ca,Na,)Na,(AlSO.Na) 



Ca(B.OH)SiO, 



A],(Ba,CatSa*K,)Si,0..- 
6H,0 

Al,(Ba,Cs*N»*K,), 
ai.Al,0„.6H,0 

AL(Ca,Na„K,)Si,0,^ 
6H,0 

AI,(Ca,Na„K,) 
Si.AI,0^6H,0 

(A10)Na,2H,0. 

AKSiO,). or 
Al,(SiOJ,Na,H, 



REMARKS. 

8p. Gr., RsictiHis. 

jt '^ Ajiociatad Mlrvsnli. 



BB taeea with dlffloultv on edses, coloring 
flame redOiah yellow. Moleteiiefl with HjSOi 
colors flame bluish green. Some varletlea 
five blue flame when treated with mcrnm. 
bead Balurated with CuO— (Clj, and some give 
F when fused with mcrcsm. ealt In open tube. 
A. (1) Caiiellerlie, Woirramhe, Arseiiupyiilf. 
FluoTile. (2) Adularla, Quarti. PtElatile. 
Axinlle, Titanlte, Rullle, Speculaiite, MnH- 
nellle. |3| Ohlnrile aUte, Talc slale. (4)Baaaii, 
pbonollce, diabase. 



G. 2,9. 

In closed tube Ktra some ws 

acid and atlecEs the slaa (I 



G. ± 3.3. 

Includes green prroxene fbund tn metamor- 
phlc rocka Generally unacted on by acid*. 
A. Calclte, Spinel. Kot Quord, 



rystals extremely rare. Tn cltsed tube r^ 
.lnBlt« colur. BB In forceps fuses Co a wtilte 
.aAs. With soda, eh., gives hepar reaction 
1th sliver. Decomposed by HCI, wUh nepa- 
iHon of gelatlnoHB slllcll. A. In trachyte, 
isalt. phenollte, lava. Jiot vnlh QuarU. 



G. 2.9. 

In closed tube yields much water, BB nine 
with Intumescence to cleat glafa, eolorioi 
flame bright green. GelHliDiies with HCL 
A. Pieh^le. Caielle, Uagnetite. 



>T tetrsE. Often In di 



G. 2.4. 

etrsg. Ofli 

_.. aniflhen 

and fuses. wlUiouC Intumescence, to wbid 
translucent glass. Bometlmes phoRphnrefl 
cent when healed. Gelatinizes with UCl 
A. Caldte, Galenlle. 

G. 2,2. 



Dimorphic. CrystalBolten seem teti 
In candle flame. BB thses quietly 
less glass. Gelatlnlies wff- —•"- 
rite, Apophylllie, Calclle. 



Uelta 
acids.' A. Chaba- 



111. MINERALS OF NON-METALLIC LUSTRE. 



Opal 



Perlite 

(Perlstein). 
A rock 



Cerite 

(Ochroit, Cererit, 
Lanthaaocerit) 

Pitchstoaet 

(Peehatein, 
Reainit). A rock 

Hedenbergite 
(Iron-lime Pyrox- 



WagneriteJ 



vitreous, partly 
pearly 



in all colors, 
most frequently 
white, yellow, 
red, brown 



reddish gray, 
brownish gray 



leek-green 
olive-green 
dark green 



yellow, white 



CRYSTAL SVSTEH, 
HABIT, AND 
STRUCTURE. 

Amorphous. 

iS'. masv., intcrsp., 

lam el., brecoiated, 

incrustations, 
rounded. 



O'rbm. 

H. short colmn. 
1$. massive. 



Amorphoi 

S. massivt 



H. short oolmn. 
S. massive. 



Amblygonitet 

(Montebrasit) 



Laznlitef 
(Blauspath) 



vitreous I resin- 
ous, pearly 



white, gray, 
pale green, and 
yellowish greeo 



Mel. 

H. pyr., tabular. 



.Google 



3. SEMI-HARD— 4. HARD. 



Fr. conehoidal, 
' compact 



Fr. in large maes 
round granular; in 
small, conehoidal 



Ft. fine granular, 

splintery 

Fr. conehoidal, 
compact 

CI. I distjnct 

I A I, 87°. 
Fr. broad stalky, 
fibrous. 



CHEMICAL FORMULA. 



(H,0),SiO, 

K Al,Si,0„.H,0 

Albite and Uligoclase or 
Orthoclase felspars, oc- 
curring as an acidic ig- 
iieoturock. Silica 7Up.c. 

fCe,La,Di,Al),fOH), 
CeO(Ca,Fe)(SiO.). 



Na,Al,Si,„0 3H,0 

A natural hydrous glai 



FeCaCSiOJ, 
Mg(MgF)PO. 



REMARKS. 

Sp. Gr., Ructlcini, 
>|-Atiod(t«d Hinsrals. 



1 yields water. Inftislble. but bMomi 



Imbedded. EpbeiuHte, obsidian, Onho- 



G. 4.9. 

Crretojs eilremely rare. Golatlnlzes In HCl. 
BB infusible, butbecumesainy yellow. With 
boras In O.F. Tery dark yellowjrtaaa when hot, 
becomlnti llgbt yellow on oooring and eolat- 
lesa in K.F, ^n mcrc^ni. salt, blli.a. 
A. AotliiolUe, Orihlte, thalcopyrile. 



I 2.2. 



lie, Bleade. Pjilt«. 



with H^, t 

„ Witli borai, Iron reaction : Willi sfidtt. 

eifervescea, but not entirely dtsEoli ' 



CI. nearly perfect 
in three directions. 
Fr. lai^ gr*i-. 
compact. 



Fr. granular, e( 
pact 



(A]F)LiPO, 
(A1.0H)LiP0. 



fA1.0H),(Mg,Fe,c«) 



hiirli heal, becomes add and corrodes glai 
Fuses easllT with intamescence. and cools in 
opaque white. Colors flame yellow-red; wi 
Co solution deep blue. In nne powder i3 
solves In H^Oi. A. LepidoUie, Tounnallti 
Topaz. In granite. 

a. 3. 

In closed tube whitens and yields water. I 
solution Uia blue color Is restored, BB 
forceps whitens, swells, and fans to nlpr 
'Ithout AlBlng, coloring flami 



JJJ. MINERALS OF NON-METALLIC LUSTRE. 



vitreous, partly 

pearly 



adamantine 
fiub-metallio 



8ub-vitreoaa 
inclining to 
pearly 



vbite, gray, 
pale yelluw, 
pale green, 
brown, red 



nbite, pale red 



gray, brown, 
white, black 



blue, gray, 
green, white 



black, brown, 
red, yellow 



red, brown, 
black 



white, gray 

greeni^ 
yellowish 
flesh-red 



green, brown 



CRYSTAL SYSTEM, 
HABIT, AND 
STRUCTURE. 

Hex. 

ffr'dl.tetartodrl, 
.0., columnar. 



O'rhm. 

If. cuboid, short 
acioular. 

lasT., rounded. 

Isoni. 

H. ikositdrl., 

hezhdrl. 

S. massive. 

Isom. 

H. dodecdrl. 

S. intersp., masv. 



Isom. 

H. cuboid. 

iS*. intersp., small 

renifonn. 



O'rhm. 

B. thin tab., pyr. 



Trcl. 

iS. gran., mas^vc. 

Tetrag. 

ff. cuboid, thick 
., short colmo. 
S. interspersed. 



C.ooglc 



FRACTURL 

(7/. i-2(N.J.) 
(Moreanet) 
both easy. 

Fr. fine granular. 



/V, granular 



CI. I perfect. 
Pt. granular. 



CI. I perfect. 
Fr. granular, c( 
pact. 



CI. cubic, diBtinet 



CI I distinct 
I A 1, 104' 



CI. more uneven 
than Albite. 
fV. compact. 



CKEHICAL FORMULA. 



Zn,SiO, 



(Al,(Ca,Na,)(SiOJ.),, 
5H,0 



Al.Na(SiO.),.H,0 



Al,Na,(Al,NaSO,) 
tSiO.). 



A],(Al.CI)Na,(SiOJ, 



(A10UCa,Mg,FB), 
(SiO.), 



REMARKS. 

Sp. Gr., Reacllonl, 

A - Aiuditad HlMrafi. 



villi soda gives yellow t< 



B Elowe and true* 

namel. Ui. powder 

,^mig while hot nnd 

mithsunlle, CalBmlu«. 



B fUM* nith Inlu- 



G. 2.2. 

Gelatlnlieswllli HCI. YleMa water. BB fuses 
toolorlea glass. A. ApoiihTltlte, Natiollle, 
Plimipslte. 



OelatlnlzeR vlth ECl, and emib 
BB in forceps flises to whUe glass, 
oncoal, bepar reaction with si 
liechyte, phouollle, bois&ll, lava 



con, Tl Unite. JTat idfi Quarb. 



BB [n foiceps and oa coal Infusible. Mcrci 



nmea (lolel tint on coaling. 



B InAiMble. With mcr 

!ail, whlph, In E.F..a3si .._. 

lollng. The Fe impurity obaourea 



coal. Insoluble In 



lome^Goraet. Eleollte. 



Inapllnteis: SnccAon 



ly some Iraciiytes. 






lulzes with HC1. BB (hinnpllnlei 
dltBfulty to a sraygl—-- -'■- ' 
.... — 'iredbyFe 



A. Ingrauular 



III. MINERALS OF NON-METALLIC LUSTRE. 



Andalnaite 

(Cbiaatiolite, 
Hoblspath) 

Cyauite 
(Bistbene, 

Rh^tioit) 

Enstatitef 
(Bronzit, 

Protobastit) 

Wemeritet 

(Soapolite, 
Mizzonit) 

Ekebergitet 

(Porzellanit, 
Melon it) 

Bbodonitet 

(Kieselmanganerz, 
Paiebei^t, Busta- 

mit, Fowlerite) 



Tepliroitet 



Titanite 

(Varieties and syn- 
onyms: Spheae, 
S^miline, Greeno- 
vite, Lederite, Spin- 
tb^re, Pictite, 
Ligurite) 

Chloritoid 

(Cbloritspatb, 
Barytophyllit) 



feebly lustrous 



vitreous, partly 

pearly 



I pearly 



greasy, vitre- 
ous, i-i pearly 



vitreous, partly 

pearly 



adamant to 
resinous 



greasy, partly 
vitreous and 
adamantine 



vitreous, on 
cleavage planes 
pearly 



gray, wbite, 

pale yellow, 
pale brown 

blue, leas fre- 
quently white, 
pale yellow, pale 
red, gray, black 

pale gray, pale 
yellow, pale 
green, pale brown 

gray, white, 
green isb gray, 
dirty green, 
reddish gray 



raspberry-red 
roae-red 
reddish brown 
reddish gray 

brownish gray 
reddish gray 
brownish red 
flesb-red 



brown, green, 

yellow, black ; 
seldom white, 



dark green, dark 

greenish gray 



CRYSTAL SVSTEH, 
HABIT, AND 
STRUCTURE. 



Trcl. 

H. colmn., splin- 
tery, acic, tnick 
scaly, flat gran. 



O'rhm. 

H. acic., colm 



Tetrag. 

II. cohnn., acic. 

S. massive. 



Tetrag. 

H. colmn., acic. 



Trcl. 

H. short colmn., 



Mel. 

II. colmn., thin 
tab., wedge form, 
chisel form, acic. 
S. massive. 



Mol. 

S. massive. 



CI. I distinct 
I A I, 91° 

CI. perfect id one 

direction, leas so 
in a second 
■ ti-iAil, 106") 

CI. I distinct 

I A I, 88= 

CI. i-i distinct, 
but interrupted 

Ft. lai^e granular, 
compact, splintery. 

CI. i-i distinct, 
but interrupted 

CI. perfect in two 
direct., I A 1, 88°. 
Fr. shelly, gran-, 
compact, splintery. 

CI. perfect in 

direction, distinct 

in another, 

, Fr. gran. , compact. 



CI. I sometimes. 
Ft. shelly. 



CI. perfect. 

Fr. ibin shelly, 
acaly. 



CHEMICAL FORMULA. 



Al(A10)SiO. 



CA10),SiO, 



(Mg,re)8iO, 



AI,(AICI)NaYSi,OJ 

Al,(A10)Ca,CSi,A10,) 



AI,(AI0)Ca.(Si,A10,: 



MnSiO, 
(Mn,CHj8iO, 



Al,CFe,Mg)iT^iO, 



REMARKS. 

Sp. Gr., RMtcUoMi 

jf-Aiioclated KIntnli. 



G. 3.6. 

BB mme U precedlns- A. Btaarollte, Al- 
mandlle and HesBonile or Ewotitle (Ciuneis), 
Omph&cile, UoTDblende, Coiuiidum. 



Weathen. AlmoW Infuitble." Only wmnded 



Wealhen. Fuae* cbeIIt vilh tmnmeiicnvoe 
lowhIieblebbyglaFs. Deconipo*able byHa. 
A. Calclte, Magnetite. AuglW, Hornblende, 
browD TlUnlle, EplcloW. 

G. 2.1. 

In closed tube T<eld>miali amonnt of vater. 
BB, like preceding. A. Banidlae, Nepbellte, 
Auglle. On I' ■ — 



G 




3.5. 

























































),,CiilcHe, Pyro 



i. Ap- 



G. ± 4.6. 

Gelailnfies wllhont erolvlng CI, BB taset at 
S.5 10 a black soorla. A. Jlagnetite, Pranklln- 
Jle. Zlncite, Calclte. 

G. ± 3.5. 

BB some vnrfetlea change color and fuse with 
Intumedceiice to a rellow, brown, or black 
glai«. With boiax, a clear ;ellowiBh-gre«n 
glass. Imperfecily soluble in WhCI. Wlih 
flu in concentrated acid, a violet color ; ' *' 



.. iu I 



aEbed 



A, Siiltene Imbedded In clefts of older ilateiL 
Albile.Adnlarla, Chlorite. Kutlle. 5ftn(/in<ln 
phoTiolite, etc, Srotm TUanxle In hornblende 
elate, syenite, diorllq, etc.. aa also In Magne- 
tite deposiU. 

G. ± 3.5. 

In maCriBB yieltla water, BB nearly Infusible. 
Becomes darker and msgnettc. ^.Corundum, 
Almandite, Cblorile. Ainphibole. 



III. MINERALS OF NON-METALLIC LUSTRE. 



DiopBidfl 

(Sahlite, 
Malakolitb. 
Var. Pyroxen 



Tremolite 

(GrammEitite, 
Calamite, Nephrite 
or Jade. Variety 
Amphibole) 

Om|>liaoite 

(Allied to Fa^saite. ' 
V.,. Pjroiene) 



yitreoua, sillcy 



green, wtiite, 



gray 



Diaspora 



vitreons 
i-i pearly 



Turqnoisf 

tCallaite, Kallait) 



Helvitet 
(Helvin) 



glinting 



blue, green 



Hyalitet 
(Var. Opal) 



vitreoDB, seldom 
pearly 



CRYSTAL SVSTEM, 

HABIT, AND 
STRUCTURE. 

Mel. 

H. colmn., acic, 

splintery, acute 

pyramidal. 

S. masaiTe. 

Isom. and 

Tetrag.C?) 
(dimorphic), 
if, interspersed. 

Mel. 



Mel. 

S. masdre. 



O'rhm. 

H. tabular, broad 

columnar. 
S, massive. 



Cryptocrystalline. 
S. intersp,, masv., 
incrust«d, lam el., 
small reniform. 



Amorphous. 
S. small botrydl., 
small renirorm, 
stalact., incrust«d. 



CKEMICAl FORMULA. 



MgCa(SiO.\ 
CMg,Fe)C«(BiO,), 



AlK(SiO,), 



Mg,Ca(SiO.). 



Mg.CaCSiO,), 



A1,(0H,)P0,.H,0 



(Mn,Be,Fe),SCSiO.), 



SiO,(H,0), 



REMARKS. 

Sp. 6r., RoctloM. 

>t-(UwdaMMlHrali. 

G. ± 3.3. 

onen muT bcetii. BB v/lth dllllculty ftut- 
bte. CryatailsometimwdlTlded brbuafplsne 
Into a. green uid a wblle halt. In clefts of 
chlorite dale, Iiomblciide slate, and serpen- 



Oalenile, Caldte. ChloriW. 



ISahllItt 

Q.± 

mle! WlthCom „ _. _. 

eompoBed by HCl without gelatlnlilns. In 
lava, leucllophyr, ela. A. Saaldlne, Nephe- 
llle, Auglie, Uelanlie-Gamet Seldom Im- 



(UfflcDltT ruslble. ^ Id tt 



IcdUt ruslble 
id dolonllei. 



In closed tube decrefdlata ■tronsi)', Kpatau 
inii Into pearl; while ecalei, and flnally fields 
valei. BB Infualble. With Co solution, deep 
bine. Some varieUe* react foe Iron. Not at- 
tacked br sctdi, but after IgnlHon •olnble In 
H^Ot. Trlchromaiic A. (1) Chlorite, Hag- 
nSle. <ZJ In Llttaomane. 

G. ± 2.7. 

Soluble In HCL In closed tube decrepitatea, 

Jielda water, and tuma brown andblacl. BB 
I fbrceps becomes brown and glassy, but do«« 
not nise. Colors flame green. With botax. 
Id O.F., yellowlah-grecn bead, pure green on 
cooling. A. In Quarti slate. 

G. ± 3.2. 

Decompoaed by HCl with evolution of HiS 
and separation of EelBUnous silica. BB Aises 
in R.F. to ycllowLBb-biDwn opaque bead with 
Intumescence. Reacts tbi Un. A. Aidome- 
Qamei, Oalenlte, Blende, Calcite. 



Clear as glsis and color: 



i:,GoogIc 



III. MINERALS OF SOS-METALLIC LUSTRE. 



Spodnmenet 

(Triphan, 

Hiddenite) 



Aag;ite 
( Variety of 
Pyroxeoe) 



HypendieiLet 
(Panlit) 



Octohedritef 

(Anatase) 



Nepbelitol 
(Nephelin, 
Elsollte) 



OrthocUie 
(PotaBsiuin Felspar. 
Vegmatit, Adulana 
Sanidin) 

Albite 

(Cleavelandite, 
Sodium Felspar, 
Periklin, Hypo- 

sklerit) 

Oligoolate 

(Cftlcium-Sodiuin 
Felspar. Varieties 
Aventnrine or Sun- 
Btone, Moonstone) 



vitreons 
■I pearly 



vitreous, resm- 
oue, i-i metal- 
loid, pearly 



adamantiDe, 
metalloid in part 



vitreous 
reainou 



vitreous, gen- 
erally pearly 



pearly 



reainous 
vitreons 
Beldom pearly 



gray, whito, 
green 



grayuh and 
greenish black 



blackish brown 
brownish black 
1-1 copper-red 

in all colors, 
most frequently 
red, blaok ; not 
while 



white, gray,pale 
yellow, brown, 
green, red 



whit«, red, gray, 
yellow, brown 



generally white 



most frequently 
green, white, 
gray, red 



FBACTURL 

Ci. i-I dietiact 
I lesa so 
I A I, 87°. 
Fr. broad stalky, 
thick shelly, com- 
pact. 

CI. I distinct 

IAI,87». 
Fr. gran., oompact. 



CI. i— I distinct. 
Fr, compact. 



CI. perfect 

I diBtJDCt 



CI. I distinct 

distioct. 

Fr. compact. 



CI. perfect 

i-L distinct. 
A.graD., compact, 
splintery. 

CI. perfect 
i-i distinct 
^ leas so. 

Fr. gran., radial, 

compact. 

CI perfect 

i-i distinct. 
^. gran., compact, 
^linteiy. 



CHEMICAL FQaMULA. 



Al(Li,N.)(StO,), 



A10,.MgAI.SiO, 



(Mg,Fe)SiO, 



AI,(Na,,KtCa)^Si,0„ 



AICK,Na)Si,0, 



A]CNa,K)Si,0. 



AlNaSi,SiO, 
AlCa8i,AI0, 



REMARKS, 
Sp. Grq RndlaM. 

A — AMftclittd Mbitrali. 



G. 3.1. 

BBbecODUiwIilteuidoiague; iwelli Dp, and 

glvea red color to Dune, fiuh to ■ elcar <a 

whltsgUw. Hot dlnolved bj addi. 

A. Tourmaline. In sanlw. 



BB wllb nme dlfflenlty foUble to » bead. 
A. In baaalC, basalt talk, dolerite, idionoUle, 
andeille, mel^ihjre, etc Sat wOh Qiurti. 



enamel, and cL rleld* munetlc maia. 
' "■— — AmphlboleTMegneOle, Tltanite, 



letnHO. BBinftHible. Wllhmcnsm. 



Salelly to a cotorlea bImi. 
. In nepbeUnlte. basalt, phODOllte, lava, 
If en lie. A'of wilA QwirCt. 



difficnltjr. vailetlH contalalnr Na are much 
more (liBlble. Not acted upon b; acids. 
A. Qnaiti, UUBCOrlle, in Enu>ltep Enelae. pot- 
phyrr. and man; lockt. EMom or ttBtr 
Pynaes*. 

Q. ± 2.6. 

onen ahowtns mnlUple twin ttriaUon on 0. 
BB nis«a to a colarlea or nhlte elass Impart- 
Ingyellovcolortoflame. J. Adalaria, Quart*, 
Bmokj qnarti. CblorlM, Rutile, Tltanite, Pis- 



G. 2.56. 

OenetallT multiple twin itrlatlon on 0. BB 
lta»a at 3.ft to B clear enamel. Mot aftbcted by 
acld>. A. In diaba*e, granlU. In magnetile 



I ^.Google, .- 



III. MINERALS OF NON-METALLIC LUSTRE. 



HAME. 


LUSTRt 


COLOR. 


HARD'SS. 


CRYSTAL SYSTEM, 
HABIT, AND 
STRUCTURL 


labradoritt 

(8odinin.calcium 

Felspar) 

Anorthite 
(Calcimn Felspar, 
Indianite) 


7itreoaa to res- 
inoua, pearly 

ritreons 
pearly 


white, gray, 
brown 

white, gray, red 


6 
6 


Trel. 

H. oolmn., thick 

tabular. 

S. masv., intersp. 

Trcl. 

H. short acicular, 
thick ubular. 
S. masT., intersp. 



Frehnite 
(Edelite, 
Jaoksonite) 



Xpidote 

(Piatacite. Dim or- 
phio with Zoiute) 



Zoiaite 
(Sauasarite in part) 



Allanite 
(Orthite) 



Chondrodite 
(Homite) 



vitreoas 
pearly 



vitreous 
pearly in part 



vitreous 
i-i pearly 



Titreoua 
pearly iu part 



green, pole 



green, brown, 
yellow, gray ; 
seldom red 



gray, red, green. 



black, dark gray 



yellow, brown 



d. HARD— a. VERT HARD. 



■ 

CLEAVAGE 
FRACTURE. 


CHEMICAL FORMULA. 


REMARKS. 

Sp.firHRMcllM.. 
jt-AwKlattdHlnimli, 


CI. perfect 

i-I leBS ao. 
JV. gran., compact, 
splintery. 

CI. perfect 

i-i perfect 
JV.graa, compact. 


AlNaSi,SiO, 
AlCaSi,A10. 

AlCftSi,A10, 


G. ± 2.7. 

fU«eilo''a3Srle«gUM. iSrotn^o^d JrilJi ™ 
floolty by HCi, and genendly b£li*rtlaUy. 
A. In bacalt. gabbio. Jk'of vrllh ^uaiti dot 

G. ± 2.76. 

Cmtalu generalljnoall and mth many (iuieB. 
BB fnEcB to eoloricas glass. From Ut. Sommft 

A. lu gran, limestone. 



Ct. perfect 
I distinct 
I A 1, 100°. 

Fr, radial, gran. 



CI. perfect in one 
direction ; less so 
in another 



CI. perfect in one 
direction. 

/v. stalky. 



Pr. granular 



AI,C8,H,(SiOJ. 



Al,(A1.0H)Ca,(SiOJ. 



Al,(A1.0H)Ca,(SiO.), 



CAl,Ce,Fe),(Al OH) 

(Ca,Fe),(SiO.), 



fMg.OH)/MgFI), 
(Mg,Fe)„(SiO.X 



Decomposed by HCI vltbout eelatinlzlng. In 
closed tube yields vater. BBfuseswllh Inta- 
mencenee to blebby enamel-like glas. 
A. Calclte, Datolite. 



BB funee wlUl li 



G. ± 3.2. 

CryMalB generally wlthoDt tennlnst planea. 
Not decomposed byaclda. PreTloasly Ignlled 
gelatlnliea -with HCI, BB svella up aud fbaca 
>..— ..._^. . Hornblende, He*. 



vhlte blebby mass. A. Horn 
onite garnet, Epldote, Cyauite. 



Uost yarletlea gelatlnln with HCL Some 
larletleB ^<e water In cloned lube. BB fuses 
easily, and iwetls to a dark blebby magnetic 
glais. Wltb fluiea reacts for iron. 
A, MagneOte, Hessonlte. On granite, syenite, 
trachyte. In tbe older limestones. 

G. ± 3.1. 

Crystals generally Email and wllb many fte- 



: wlOi fluxes. reacHon (br Fe. 
A. Magnetite. Blende, Chalcopyrlte, Qalenile, 
Spinel, Amphlbole, BloUle, Graphite. In de- 
posluof tl-- -'■'-- '' ' 



GelatIntE« wlch a 



BB Invisible. 



HI. MINERALS OF NON-METALLIO LUSTRE. 



Chaloedoi^ 

(FliDt. Vsrielieg 
of QuEtrli) 



Titreons 
resiDooa 



TltrROQB 

seldom silky 



TitreouB ; o: 
sarfaces of frac- 
ture lesinona 



OQ planes of 
fncture glint- 
ing to earth; 



resinous, partly 
vitreoiis 



black, gray, 
browD. Seldom 
yellow, red, 
white 



gray, brown, 
green 



1, yellow, 



black, gray, 
white, brown 



in all colors ; 
mostly white 
and gray 



in all colors, 
and frequently 
many in the 
same speoim«u 



brown, gray, 
yellow ; seldoi 



CIIY3TAI SVSTEIt, 
HABIT, AND 
STRUCTURE. 



Tetrag. 

H. eolmn., acic, 

oapiltary. 

S. masT., interqi. 



Tetrag. 

S. oolmn., acic., 

pyramidal. 

S. masv^ interap. 

O'rhm. 

H. adc, eobnii. 

8- muBire. 

O'rlini. 

H. short acicnlar, 
short oolmn., tab. 
7. masT., intai:^ 



Amoipbottt 



//. colmn., acio., 
pyr., seldom r'dl. 
8. masT., intersp., 
lamel., incmat'Ds. 

Cry ptocrystalli ne. 
8- reniform, stal- 
actitic, globular, 
botiydl., noduUr, 
lamel., incmst'ns. 

Tetrag. 

H. colmn., ainc, 
tabular, pyr. 
S- massive. 



S. VERY HARD. 



CI i-i perfect 
I distinct. 
Pr. compact, gran. 



Ct. i-i perfect 
I distinct, 
/v. compact, gran., 
fine fibrous. 



Ct i-i perfect. 
JV. fibr., compact, 
^lintery. 

Ct dietinot in two 

directions. 

Fr. gran. , compact. 



Fr. conchoidal, 
compact, porous 

CI. R very eeldom 

distjnct. 

Fr. concboidal, 

compact, splintery, 

stalky, fibr., gran. 

Fr. in tbc large, 
even to concboidal : 
in tbe small, fine 
splintery 



CHEMICAL FORMULA. 



Al(A10)SiO. 



(Mg,Fe)^iO. 



KN«4Al,Si„0. 



Fr. stalky, gran., Al„Ca„(0H)„8i„0„ 
compact, spUntery 



REMARKS. 

Sp. Gr., R«Mfloni. 

j1-Awod*t«dMlMrali. 



BB inhu. With mcicsm. lalt cotorlen bead, 
whlcb, In B.F., becomea violel on ccnllne. 
A. (1) In tbe older Blalea. (2) In clefts of 
latter. TItanite. Adulario, Alblte, Quartzi' 
Chlorite. (8) Id deptMlts of Apatite, ViKf 

G. 6.4-7.1. 

Oenenll; in twini. But iliKhtly arted upon 
br acids. BB alane unallenMl. With soda Id 
B.F.,wbite coat ^. (li In ibe oHeralatesuiil 
nid emptive rocbs. (2) In tin veins. Aimno- 
pyrlu. WolltatDlte, Echeellte, Molybdeolte, 
Dative Bismnlb, FInorile. Apatlle, Leplilollla, 
Cblorlte. {S| Deposits of Pjrtle, Bl^de, etc 
Aplome^amet, Pfrozene. 



h. <i) In basalt, gabtiro, lalcalala. 

A. Blollte. Bmndle, Hrpersthene, Dlallue, 
Oaiuet,aD<l llaeoelopirrlle. tIalviwiQuaiu. 



umea n luiiuire ui OrUioctase, Labnidorite. 
and Auglle wllb ChrrBOlIte and Diuch Iron. 
SpUntere eioeedlnely sharp edged. Very 
brittle. BB difBcuIt to fuse to bead. Occun 
as a rock, and A. Fertile. 

G. ±L 2.7. 

GeneraUr horlmntal strlatloinnn I. BBalone 
Dnaller«d. Wilb soda diasolvea with eSgrvea- 
cence. Unacted upon by mercsm. mlt. Soln- 
ble oDljr In HF. A. Venr widely distributed. 



BB, see Quarti. Bllber traniparent or trans- 
lucent A. {!) In clerts and roanded caTltlel 
of Melaphyra. Quartz. Zeolites, Calclte. (!) 
In ore velna (i) Deporila of Slderlle and 
UmoDlle. (4} EllDt In ebalk. 



bronnlili 

_. reaction. After 

ily decomposed by HCI. 



Riasa. With fluxes gives II 
iKtiitlon complelel- '—~~ 

-1. In older liinesli- ^, _.. 

ttle, Pyrite, Hsgnelopyrile, Blende, Galeiitle, 
Pyroxene, Aplome-Gamet, Chloiite, Blotite. 



Cookie 



III. MINERALS OF SON-METALLIC LUSTRE. 











CRYSTAL SYSTEM, 


NAME. 


LUSTRE. 


COLOR. 


HARD'SS. 


HABIT, AND 
STRUCTURE. 


Garnet 




















YarietieB: Grosen- 










larite Ca-Al garn., 










Pyrope Mg-AI 




ID all colors but 




Isom. 

s. 


gam., Atmandite 
Fe-AI gam., Spea- 
sartite Md-A1 gam., 


vitreous 


Wue ; most fre- 
quently red, 
brown, green, 


7 


Andradite (or Ap- 




black 




lome) Ca-Fe gam., 










Bredbergit« Ca-Mg- 










Fegarn.,Uwarowit 










Ca-Ogarn,) 










Azinitet 
(ThumiM) 


vitreona, partly 
adamanline 


brown, gray 


7 


Trcl. 

H. tabular. 

;S^. mas^TC. 


Tonrmaline 
(Schorl. Var. Lis 
brown. Var. II. is 
red) 


vitreous 


in all colors; 
principally black 
brown, and green 


7 


Hex. 

H. r'dl., colmn., 

acicnlar. 

S. maav., intersp. 


XoUtet 
(Cordierite, 


vitreous 


blue, green, 
gray, brown 


7 


O'rhm. 

H. columnar. 


Diohroitc) 






S. masv., intersp. 


Boraeitet 

(Pamsit, 

StasfartiO. 


vitreous 


white, gray, 
greenish 


7 


Isom. and O'rhm. 
H. hexdrl., dodcl., 
tetrdl. 


Dimorphic 










Andaltuitflt 








O'rhm 


(Chiastolite). 
Dimorphic with 
Cyanite 


vitreous 
resiDoas 


red, gray, 
brown 


7 


IT. eolmn.,acic. 
S. massive. 


BtauToUtet 




reddish brown 




O'rhm. 

ff. colmn., acic 


(Granatite, 
SUurotidej 


vitreous 


black-brown 
black 


7.5 



:,GoogIc 



S. VERy SARD. 



fV. compact, splin- 
tery, gronular 



IV. shelly 



/v. conchoidal, 
stalbj, fibr., graa. 



CI. distJDCt 

i— I distinct, 
/v. compact. 

CI. of isom, octdl. 

in traces. 

/v. conchoidal. 



CI. I perfect 
I A I, 91°. 

Fr. stalky, fibrous, 
compact, splintery. 



CI. i-I distinct 



Ca-Al G.-Al,Ca,(8iOJ, 
Ca-Fe " re,Ca,(SiO,), 
Ca-Cr " Ca,Cr,(SiO\ 
Fe-Al " Al,Fc.(SiOj, 



H,(Ca,Fe.Mii), 
BO(Al,i^),(SiOJ, 



CMg,Fe.Na,,Li„H, 
CA10),),Si,B,0„ 



(Al,Fe),Mg,S;,0^ 



Mg,Cl,B„0, 



Al(A10)SiO. 



(A10),Fe(A10H)(SiO.), 



'ine otiier reactions van wlUi the tuues. 
AlmoBtall are decompoBed after Ivtiltion by 
UCl, and luuall]' with ecpaiaUonoTeelatl nous 
elllro. A. Almandite, SpeiBsnlie In tbe older 
elites and In gnnlte. Uelanlie lu batialt. 
nephsUnlle, Leucltlle, etc. Aplome In de- 
po^la of Maffneilte, Pyijte, Blende, Oalenlle, 
etc. Prrope In eerpentlae. tiroasularlM 
(HeBSonlle) Id older ItmeaConea, Imbedded In 
older slatei, constituent of Eklofftie; In de- 
poills of Uagiietile. 



Not decomposed br adds. Gelatinizes with 
HCl. Fuses easily with Intumescence, and 
Imparts pale giKeti to Bune. and fuses l« 
dark-green to hlaek elaa. With borai an 
amethyst-colored bead In O.F. Fused wllh 
KHSO, HDd fiuoiile on platinum wire eIth 
ireen Same. A. In clefts of Hornblende 
state, dlorlle, etc. In deposits of Blende, 
Areenopyrlle, etc, 

G. 2.9-3.3. 

tHchroic. Pyroelecttic. TtnbeUlte Infusible, 



It becomes paler. 
BB most variellee fOee wllh Ii 
and glre reacltou fbr Fe and i 
mixture of KHSOi and CaF, sti 
for boraclc arid. Alter fusfon 
.andgehitln 

in and on granite, ' 

a. ± 2.6. 

Onlypartlallydecomposedhyaclds. BBloae* 
transparency and fDses. ,J. AlmaudIte,BchBtL 
In gneiss, graDullCe, gianlte, 

G. ± 3. 

NofBlTe variety gives water In closed tube. 
BB reifies to white crvstalllne pearls, coloring 
flame green. WIUi Co solution assumes deep- 
pink color. Mixed with CaO and heated or 

"oal gives flame deer ■"' '" 

1. Gypsum, Auhydn 

G. ± 3.1. 

Wealhering. BBInfDslble. With Co solution, 

a blue color. Not decomposed by odds. 

A. Almandite. ToDnnaline, RutUe. In the 

older slates, gnnlte. 



la for Fe and sometimes for 



III. MINERALS OF NON-METALLIC LUSTRE. 



Borylt 
(Emenild) 



Ziroonf 
(Hyacinth) 



Chryaoberylf 
(Alexaadrito) 



Spiiielt 
(Kcotite) 



Fyrophaaalite, 
Phasalite, Pjcnite) 



Corondomt 
(Ruby, Sapphire) 



Diamondt 

(Adomu) 



TitreooB, adu- 
mantine, and oi 
pearly 



green, bine, 
white, yellow, 



eolorlesB, and in 
all colors, espe- 
cially brown, 
yellow, and gray 



green, yellow 



black, red, 
green, blue, 
brown 



yellow, pale 
blue, white, pale 
green, pale red 



blue, red, green, 
gray, brown, 
white 



in all colors, 
most frequently 
white, gray, yel- 
lowish , brownish 



S. VERY BARD. 



CLEAVAGE 




REMARKS. 


ADD 


CHEMICAL FORMULA. 


8p. Gr., RuctlDni. 


FRACTURE. 




jt-AMOcIitwJ Hlrwral*. 






G. ± 2.7. 


CL difltinct 




with borax, clear for beryl; flne green for 


I Uaa m. 


Al,Be.(8iO.). 


emerald. Slowly Boluble wllh mcrom. ulC 
witboul leavins sUiceous skeleloti. Undls. 

Trlphjllife. Ininl<«8W,oliloi:lte8l«le,8Dd 


Ft. stalky. 










Id gnuille. In tin ore Telm. 






G. 4-4.7. 






InfttBlhle. The colorlew ™rietle« «ro nn- 








CI. I distinct. 


ZrSiO^ 


oepUbty sRacked br mcreun. salt. FDwder is 


Fr. compact. 


wire, and If the pioduGt li dlffiolied in dilute 










Cntmerlc paper. A. In emptlye rocln, both 






the older granite, Erenlle, and the newer 
basalt, m delta of the older ilMea Willi 










DiopBlde, Gamet. Chlorite. 






G. i 3.7. 






S^S^e^Ti,^ "^'SthlS^^^^'^'iSS'!; 






Fr. compact 


BeAl,0. or Be(A10^, 


merelyreBderedduU. Wlthborai ormrrCBca, 
■alt fusel wllh great dimcultr. WltbCoeolu- 

In mlcaalale and granite. 

G. 3.5-4.9. 

SS"?;t?^S£rlSS S^i'Sa^rrS?rm'S'& 
red color. Slowly loluUe In borai and 


Fr. compact 


MgA1.0.orMgCAlO0, 






becoming green brcoollDgr Soluble with dif- 










baaat and talc ilale. 






G. rfc 3.5. 






BB Inittfilble. Borne varletlea tabs a wine- 


CI. perfect. 
Fr. stalky. 


Al(AlCF,0))SiO, 


jellow or pink tinge when heated. Fused In 
open inbe with mcrosm. salt gives reaction for 
IT WIUi Co solution the powder rirea floe 
blue. Only partly attacked by H^O,. ,4. In 














ore depoBlta. 






G. ±4. 


CI. R distinct 




BBUQallered. SlowlydlsBolyed inboraxand 


distinct. 




len when free from Iran. Not acted upon by 


Ft. gran., compact, 


AI.O, 


soda. Finely powdered mtneral gives bine 
colur with Co solution. Not acled upon by 


splintery. 




adds. Friction develops electricity. A. In 
In oMer Umestones and gianlle. In basalt. 










G. 3.5. 


CI. 1 highly per- 
fect 


C 


SS^-ttd^^pSn'b^^a^f^ or^Sl?il^"2Rn<S 







TABLE OF ELEMENTS.-(1891.) 

[The atomic freights tie calculated on the basli of O — IS.] 



NAME. 


Sj^tol. 


Atomic 
Welglit 


ApiwruitViltnceiiiulMaleoik* 


Stal..t 




Oilfc 




Al 

8b 

Aa 

Ba 

Be or. 

G } 

Bl 

B 

Br 

Cd 

Cs 

Ca 

C 

Ce 

CI 

Or 

Co 

C» 

D 

Er 

F 

Oa 

Ge 

Au 

Ho{7) 

In 

I 

Ir 

Pe 

La 

Pb 

Li 

£ 


27. 
120. 

76. 

187. 

9. 

208.9 

11. 

79.95 
112. 
182.9 

40. 

12. 
140.2 

S5 46 

52.1 

69. 

68.6 
142.S 
166. 

19. 

69. 

72.3 
197.8 
162. 

nil 

126.85 
198.1 

68. 

188.2 

206.95 

7.02 

24.8 

65. 
200. 

96. 




Solid 
Liquid 

Solid 

GflB 

Solid 
Gm 

Solid 

Gas 

Solid 

Liquid 
Solid 




irr-fT 


Antimony.... 








III, T, Tetratomic(?) 






Barium 


Davy 


1808 




















BalMd 






















li -'....::;:: :"":::;:;:":::;:; 










An<ien'ts 

Berz.andHiBinger 


















nlhrriiJ^.:::::'::"::"'::::: 










BwZt !."■:."::;.'.■'.' 








Ancients 




tDidyrnium? 


n:.!i;!:::;:;;:;;::::::z::::; 






















de BoUbwdmn.... 






















Clare 




Hydrogen.... 
Indium 








Reich and Kiehter. 


















Iron 




Anoienta 






ii:.!I:"!;:::::;::;:;:::::::::; 




Lead 




Ancient* 










Magnesium... 
Manganese... 

Mercury 

Molybdenum 




















ii, IT, VI, v(?) 















* Etementi not otherwise marked are presumed lo hsTe a diatomic moleCDle. 

iAt ordinary teropemtiireB. 
Fiobably mixture at Neodldymium (Nd) U0.8, and PnseodidymltUD (Pr) 113.6. 
Araumely l.ial It O >■ IS. 



TABLE OF ELEMENTS. 



NAHL 


Symb.1. 


Wi 


AppirMtVilMdindMolKiilt.* 


Stite.f 


Diicaveru-. 


DttA 




NI 
Nbor. 

cb ; 

M 

Os 



Pd 

P 

Pt 

K 

Ro 

Kb 

Bu 

Sm 

Sc 

Se 

Si 

Sr 

S 

Ta 

Te 

Tb 

Tl 

Th 

Tm 

Sn 

Ti 

W 

U 

T 

Tb 

Y 

Zn 

Zr 


M. 
14.03 

190.8 

IS. 
106.6 

81. 
195. 

89.11 
108. 

es.& 

101, fl 
160. 

44. 

79. 

a8.4 
107.92 

28.06 

87.8 

S2.0G 
182.6 
126. 
1G9.6 
204.18 
232.6 
170.4 
119. 

48. 
184. 
289.6 

61.4 
178. 

89.1 

66.S 

90.6 




Solid 

6iu> 

Solid 
Gas 
Solid 




1761 


Niobium (or 








Nitrogen 














Oiygen 


II, Diatomic and Trial.... 




































WofLton _...,.... 


















&,sr"' 






















IV.... 










Ancients 

D«vy_ 

D*vy 
















Sulphur 






















Terbium (T).. 






















Thulium(7).. 






















TuQ^ten 










ISsL:::::.::::: 




Vanadium ... 


I^i. J[;>". V, (>.■)•«'. 


18S0 
1872 


lTttrium(7), 




Woehler(?j _ 

Mentioneaby 








ZiKonium 


IV _ 


1640 









not otherwiu macktd are presumed to have a diatonic iuol«cnle. 
luHry temperatures. 
MMaiDl]' bolaled. 



:dbvGoogIc 



MOHS'S SCALE OF HARDNESS. 

1 Talc 

2 Gjpsnm or Halite. 

3 Caleite. 

4 Fluorite. 

5 Apatite (orystallized variety). 

6 Feldspar (Adularia). 

■7 Quartz. 

8 Topaz. 

9 Corandum, 

10 Diamond. 



SCALES OF FXTSIBILITT. 
plattneb'b. 

1. Snch as fuae to a bead, (o) Easily, (b) With difficulty. 

2. Such aa fuse only on the edge, (a) Easily, (b) With difficulty. 

3. Snch as are infoaible. 

Ton kobell'8. 

1. Slihnile. — Fusible in caudle flame lu coarse spliuters. 

2. Natrolite. — Fusible in candle flame in fine splinters. Eauly fused before 

the blow-pipe in coarse fragments, 

3. Almandiie, or Iron Alumina Oaruet. — Infusible in candle flame, quite fusible 

before the blow-pipe in coarse fragments. 

4. Actinolite. — Fusibility less than Almandite and greater than No. 6 ; fusible 

in coarse splinters. 

5. Orthodate. — Fusible in fine splinters. 

6. Broaslte. — Only rounded on the edges in very fins splinters. 



idbvGoogle 



INDEX 



[ThtDune 


IndeDlsd Bce ot Snb^^ciei or of 




AwDtblte, B4. 


ApopbTlIlte, 8S. 


BltnmlDinii goal, 30. 


Adtmaa, lOS. 


AragonitB, 80. 


Black Jaok, 82. 


AdumitB, 78. 


ArgentilB, 14. 


BlHttertaltnren, 12, 23 


Adularia, SB. 


ArksnaitB, 93. 


BlaaelMUsn, 64, 86. 




Arqnerite, 8. 




Agrioolit, B8. 


AiKUblUthe, no. 




AlauMpalli, 80. 




BlelweEgUB^ 20. 


Anen&blcn, 20. 


BMglam, 16. 


Alblte, eS. 


AnenlD, 20. 


BleihoiEeri, 73. 


, AleittDdritB, lOfl. 


AtMnikalklee, 10. 


Bleilunr, G«. 


AllanilB, luO 




Blende, 80, 34, 83. 




AriBDkiM, 10. 


Blue itone, 86. 


Almandite, 10<. 




Bias Titrial, 86. 




ArienTiickel, 2. 




Altalts, S. 




Bol, 82. 


Alan, 6!. 


AmnoIitB, 72. 


Boraeite, 104. 




Arienolilh, 71. 


Borai, 84. 


AlaniUi, 80. 


Anenopyrile, 10. 

Asbeitoe ISerpentlne), 82. 


Borio .eid, 60. 


Alunogei.,84, 


Bomtt^ 2, 4. 


Am.1^, S. 


Aabolile, 30. 


Borooatrooilelt, S8. 


ABphaltDin, 30, 34. 


Botryolit, 8S. 


Amhlygonite, 90. 


AtMamitB, 62. 


BonlaDgerlle, IS. 


Ammonia alam, B<. 


Angilo, 54. 98. 




Amphlbole, bi, 99. 


Aaricl»leite, 04. 




ADBloim, 92. 


Autonite, 42. 




AnsloilB, BS. 


AientniinG, 08. 


BraoDlte, 26, »2, 38. 


AnaUw, 98, 


AiinitB, 104. 




Andaloslte, 94, 104. 


Aiurite, 58. 




ADdeaine, 92. 




firedbergite, 104. 


Aod«it«, «2. 


Barite, 74. 




AndradltB, 104. 


BM7t«, 74. 




Ai.gl8.ite, 74. 




Biittls •ilrer are, IS. 


Anhjdrit*, 7*. 


Bj.asa:v 


Broohantite, 62. 


Ankerite, 82. 






BMDiile. 74. 


Bromlil^ 80. 


Anorthile, 100. 


BernatBin. S3. 


Brodiitlber, 48, 60. 


AnthraoiU, 30. 


BarthieritB, 18. 




ADtimonhlBnda, 36. 


Beryl, 108. 


BroDiite, B6, 04. 




Berielita, 72. 


Brookita, 92. 




BiBb«ritB, 88. 


BnioiCc, 64. 


AD«nionite, 14. 


BioOte, Bfl. 


Bnntfalelen, 78. 




Biimnth, 8. 


BnntknpferkiM, 3, 4. 
BuBtnmit, 94. 


ADtimDnDiek«lk)e9, 10. 


BlBmuthinite, 16. 




Bilmntite, 82. 




AntimoDj, 8. 


Bismntcpharlt, 82. 




Apatity 88. 


Bittunili, 88. 


Calamine, SS. 


Aplooie (C-F* garnet), 104. 


Bittenpath, 83, 84. 


Calunlto, 96. 
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Calo SpkT, It. 
Caloite, 72. 

CftlDlum Felspar, 100. 

Calolum Sodium Fg1ip.,eB. 
Ckltdonite, 72. 

CalUitfl, St. 
Cnlamei, 61). 

CmponlBnitg, 7S. 

CarbunoalDI, 101. 
CArnHlHte, TO. 
Carptaolita, 88. 
CasBiierlte, 36, 4B, 102. 
CeleslltB, Tl. 
(Jerargjrito, flO. 

Cersrit, 00. 
Cerlte. 90. 
Ceruuite, 78. 
CliftbwiU, 80. 
CbalmBtfalts, SB. 
Chalaedon;, 103. 
Chaloocite, IB, M. 
Clia1ooph;111t«, SO. 
Chaloop^rite, t. 

Chamcuit, SO. 

Chiaitolita, 04, 104. 

Chili nitra, 60. 

ChloaDtkta, 10. 

Chlorargfrite, flO. 

Chlorbromsllber, 48. 

ChloriU group, &0. 
Chloritoid, fl4. 

Cblaritipstb, S4. 
Cblaropal, 31, 40, 48. 

Chlonpath, 72. 
CboDdriKlite, 100. 

Chriitianit, 88. 

ChromeiiKDtri, SB. 
Chromite, 2B. 
Chrrtobary], lOfl. 
Cbr7Hioolla, 34, 3S, 52, 68, 78. 

Cbrjaolits, 102. 

Chryioliln, 02, 78. 
Clnsabar, Xt. 
Clauatballte, 10. 

OlaaielandJta, 08. 
Cllnofllaaitc, bO. 
Cobalt! tc, 10. 

CSIcMln, 74. 
Colambite, 2B, 32, 38. 



Comi 



lalt, Bl 



Comptonlt, Bl. 
Capallta, Bl. 
Cnplaplta, 40. 
Copper, 2. 

Coppera#, 92, 

Copper I^ril«i, i. 

Cordlarita, 104. 
Corandam, 100. 
Corel li to, 30. 
Croeoite, 41. 
Croastedtlta, GO. 
Crjolite, 76. 

Cuprooni QjdrodDinte, 64, 
Cuprite, 38. 
Cyanit^ 94. 



DeamlD, T8. 
Dawejiita, 70. 
Diadoohita, 44. 

DWoglt, 84. 
Diamond, lOB. 

Diipbarlte, 14. 
Dlamore, SB. 

biohroita, 104. 
Dlopglda, 90. 
Dioptaae, 64, SB. 

Dlithene, 94. 
Dolomita, 82. 
Domejkite, 8. 
Dab^nite, M. 
Da&wio;«lto, IS. 

Dnnklas Botbgiltlgen, 38. 
DyaorBsita, S. 

Edallte, 100. 

Ehtlta, 48. 

Elianglani, 22, 38. 

Eiienkia^ 6. 

ElaenilnteT, SO. 

Eiaeiispath, 34. 

Ellen Spatb, 84. 
Ekebarglta, 94. 

Elaeolite, 98. 
Eleetram, 4. 
Embollts, 48, BO. 

Emerald, lOB. 

Emerald Niokel, 52. 
Empleotlto, 14. 
Ensrglte, 24, 30. 
EniUtita, 8B, 94. 
Epidote, 100. 
Epumile, B6. 

Brdfcobalt, 30. 

BrdiJI, S8. 

BrdpMb, 30, 34. 

Eidwaoha, 32. 

Erubeioita, 2, 4. 
Erytbrite, 36. 
Eaohrolta, 60. 

Eagengtani, 24. 
Enlytite, 86. 

Bzanthalit, 62. 

Fanalte, 88, 96. 

Federart, 14. 

Feldipar eroap, 92. 

Fottbel, 32. 

Fenerblende, S6. 
Fibrolita, 101. 

FiHbaaganaMn, 86. 

Flint, lOS. 
Flnorite, 82. 

Fowleiite, 94. 
PraDklinlte, 28. 
Freieilebenlta, 14. 

Oalenite, 16. 

Galmai, 84, 86. 
Oirnet, 104. 



aarnierite, 48. 
GehloDite, 91. 

Qelbbleleri, 71. 

Oelbeltanen, 44. 

Gelbniskalkiei, 4. 
Qanthlle, 48. 
aertdorffite, 10, 20. 
Glaoberite, 70. 

QIauber'i lalt, 62. 
Gold, 4. 
G(»lari[e, B6. 
GStbile, !I4, 46. 

Gnmeoita, 82, 40. 

GrBmmMlte, 9B. 

Qranatlta, 101. 
Qrapbita. 22. 

Granniokelkteii, ID, 20. 

Oiaiupieiigluen, 14. 

Qreen Auglts, 88. 
QreeDooklte, 44. 

QreenoTitB, 04. 

areen litrio'l, B2. 
Qroroilitb, 31. 

ilarite, 104. 



Grllnt 
GrUne 



1,76. 



Qninmlta, 42. 

GTmnit, 70. 
Gypsnm, 62. 

Eaarkiea, 4. 

llaaruli, B4. 
Halite, 68. 
Hallojiite, 62. 

Haloobaldt, 52. 
QarraDtome, 88. 

Hartmanganert, Si, 36. 
Hauerite, 38. 
llaaamaoiillek 26. 
naiijDlte, 88. 

Hear; Spar, 74. 
Hedenbergite, 00. 

Helrln, SB. 
HelTile, 06. 
Hematite, 22, S3, 38. 

Bemimorphlte, 86. 

Hermerite, 10. 
llamiigruadite, 56. 
Henlta, 8. 
Henlandite. 78. 

Biddenlte, 98. 

llablapstb, 04. 

lleuiKstelD, 70. 
Uombleode, S4. 

Hamailrer, 6f>. 

UUbnarite, 34. 
HumboldllDO, 40. 

Hnmbotdtite, 88. 

Hnmita, 100. 

HjadDth, 106. 
Il/alite, 06. 

Hjdrargjrita, 76. 
Hjdro.il.eita, 70. 



Icelind SpH, T£. 

lofathropthalmit, S6. 

Idonrue, 102. 

llmeDJU, 26. 

Ilmanoratile, 10!. 
IIVBite, 3S. 

Ilvait, fi4. 

IndisDite, 100. 

lodsllber, 40. 
lodyrlta. 40. 
lolile, 101. 
Itida«m[n<, 12. 
IroD, 22. 

Iroa-limfl Pyroxene, SI 

Iron Pyritei, B. 

Jukaonite, 100. 

jBda (NepbnU), 9S. 
Jameaonite, 14. 
Jaroaite, 14. 



KaiDlte, 08. 

Kallglii 
Eolinite, S2. 

Kdlkgtimmir, ( 

Kalkb&nnotam, 
Kalkunnit, 42. 
KalkvDlbonhiK 
KallAit, 9«. 
Kalloobnm 
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. Kampylit, Vb! 
Kaolin He, 68. 

Karateuit, 71. 

Kenmoholits, 44. 
Kennesits, 30. 

Kinel, 102. 

Kioielkaprer, 31, HR. 

Kieeelkupreran, 62. 7". 

Kiswlmnnganan, 01. 



Kieiarit, 7«. 
KliDOOhlnr. fi8. 
KabaltblUthc, J-IS. 
Kobaltglani, ID. 
Kohaliin, 10. 

Kobnllritrlol, flS. 
KongBbargite, 8. 
Kraarite. &0. 
Kreautein, BB. 
Krjolilh. 7A. 
KnpferBlnni, 10,24. 

Rupferindlg. 30. 
KuprwMas, 4. 
Kuferlaanr, M. 
KupferMthanin, 60, 61. 
Kupferamaragd, 64, 60. 



KopfaranMiit, 40, 18. 
Koprarritriol, M. 
KupfanriatBBthglani, 11. 

Labradoiits, 100. 

Lantbanaoarit, 90. 
Lapli Lainii, 68. 

LaauritB, 60. 



Laiullte, DO. 

Lndhillita, 72. 

Lederlto, 01. 

Lapldocrocits, 31. 
Lapldallte, 70. 
Leuolle, 96. 

Leaaoeyallte, B6. 
Libcthanite, 52. 

Lioblea Rotbgiltigan, BB. 

Lierrila, 32. 
LlBtrito, 61. 
Ligaita, 31. 

Lignrlte, 91. 
LimoDlta, 31, IB. 
Lioarile, 6fl. 
LiDDuite, 10. 

LinMoan, tO, 66. 

LiDtoDite, 92. 
LirocoDitc, 60, 66. 

LithlongUni 



LllhioL... .. 
LGlliagits, 10. 
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i, 61. 

Malakollth, 90. 

HalthniJte, BO. 

Hugan blende, 26, 62. 
MsDgaalte, 20, 20. 

Hangankiee, SB. 

HanganoMlcit, 81. 

HangBDiahanni, 32. 

Mauganipath, 81. 
HarCHBite, 0. 

Maraellin, 26, 32, 36. 
Margnrite, 84. 

MeertcbaDin, 64. 

Meionit. 91. 
HelaconiCa, 20. 

Malanglant, 18,24. 
HeliDterite, 62. 
Mellitc, 70. 
Henacculte, 26. 
MeudfplM, 72. 

Maonlge, 42. 
Hercnrj. 6. 

Meaotjjm, SB. 

HaningblQthe, 01. 
Meleorio Iron, 22. 
MiargyrilB, 20, 24. 
Mitlerite, 1. 



Himetuit, 78. 
MlmeUte, TS 

Hinaral wax, SS. 
Mininm, 42. 
Miiabilita, 62, 

Miapiakal, 10. 

HIaj, 40. 

HiuoDit, 94. 

llolj-bdanglani, IS. 
Holybdenile, 12. 

HonUbraiit, 00. 

Montmorillonit, GO. 

Hoonitone, 98. 

Morrenil, B8. 

Hapdio, 6. 
UuooTlla, 6S. 

Naorits, 6B. 

Nadelailenen, 48. 

Madaltaolitb, SB. 
Nagyagita, 12, 22. 
Natrolits, 88. 

Natron, 01. 

Natron ■altietrr, SO. 

Nnbella, 08. 
Nephellte, 98. 

MapbrltB (or Jade), 96. 

Newjanikite, 12. 
Nlcoolite, 2. 

NiokelblUtbe, 48, 66. 

Hickelis, 2. 

Nickel Bnpiolith, 4S. 

Kick el Smaragd, 62. 

Niobit, 32. 

Blobite, 28, 38. 
mtre, 62. 

Nontronit, 32. 

Nontronite, 40, IS. 

Noaein, 02. 
No^te, «:. 

Hamilt, IS. 

Obddlan, 102. 



OliTina, 102. 
Omphaclte, 06. 

Opal, en. 

Opblte, 78. 



Patabergit, 91. 
Paraait, 101. 
Panrit, SS. 
I'ecbstein, 90. 
Peganite, 76. 
Pegmatil, 98. 
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Peridot, 103. 


KSdeleri, 13. 




Periklia, BS. 


Realgw, 40. 


Sodalite, 92. 


Perl Glimmer, St. 


Heslnlt. 90. 


Soda Nitre, 60. 


PorlitB, BO. 


Retinile, 62. 


Sudiuto Felipar, 98. . 


Pertitein, OU. 


Rh^ticir, 94. 


Sodlum-caloiuoi Fel*., lOO. 


Petoftklte, 92. 


Rh.tinil, 82. 




Pecovakile, 92. 




Spatbio IroD, 84. 






Speonlarita, 22, 28. 


Phakolilh, 88. 




Spaarkies, 6. 


Pharmaeollte, 88. 




Bpeiskobalt, 22. 




RipidolltB, 68. 


Speaaartile, 104. 


Fbarmakoatuliit, M. 


ROBB .par, 84. 






EuthblBier^ 43. 




Phwalite, 108. 




Spinal. 64,106. 


Phlllluite, 88. 




SpintbS™, 84. 


Phlogopite, TU. 


Rotbgiltiger. (liobte*), 3ft. 
Rothkiipreren, 38. 


Spodumene, 98. 




Spr6dgla.er^ 24. 




R«tbDiekBlkiB!, 2. 


StanniB, 20. 


Phoaphorelsenainter, 44. 


Rotbspieaiglanien. 38. 


Stnnnite, 20. 


Pieotits, IDS. 


RotbiUkeri, 38, -Ifl. 


SWBfarlit, 104. 


PiorolitB, 76, 82. 


Staurollte, 104. 


Pidite, »4. 


Ruby, 108. 


Stanrotide, 104. 


Pingnite, 32, 40, 48, 


Rutile, 22, 28, 3R, 48, 102. 


Steatite, 58. 


Pistaoite, 100. 




BtelnBl, 58. 


Pletomeeile, 84, 


Sahlite, 98. 


Steinaalt, 63. 


PitohBtone, 90. 




Stepbanite. 18, 24. 


PitticitB, 42. 


Balmiak, 60. 




PEatinam, 22. 


Saltpeter, 82. 


StibDite, 14. 


PIMtnerite, 34. 


Sanidin, 98. 


Stilbile, 73. 


Plwnait, M. 


SapphirB, 106. 


Stultite, 72. 


Polianite, 22. 


Sartorile, 20. 


Strablonblando, 44. 


Potjbuiite, 21. 


SasBDlita, 60. 


Strahlert, 50. 


Poljhalits. 74. 




etriegiian, 76. 


PoroelalD earth, 58. 


Soapolite, 94. 


Strom Bjerlte, 24. 


Poriellanit, 94. 


SBh^lbBi^rr, 72. 


Strontianite, 80. 


PotMh Alum, B2. 


ScbeelitB, 88. 




Potasb Mioa, S3. 


ScbilfglaBBn, 14. 


Sulphur, 42, 84. 




BaDstone, 98. 


Praain. 48, 62. 


Soborl, 104. 


SyWaoita, 8, 12. 


Frebnlte, 100. 


SehriftBT., 12. 


SjM>,,68. 


Protobartlt, U. 


Sobirefelkie), 8. 


SylTite, ft8. 


FrouBtlte, 38. 


Bobwerbleier., 34. 








Taic, 58. 


PuoberitB, 44. 


Scleroelase, 20. 


TalkBoath, 84. 


Pyonite, 108. 


Scarodite, 80. 


TBlIurTblBi, 8, 


Pjrargyrite, 38. 


BBlenblei, 18. 




Pjrgoni,88. _ 


SBlenqueakBiiber, IB. 


Tallursilber, 8. 




S«m£line, 94. 




PyritB, ft. 


eenatmoDtilB, 68. 


Tallorwismntb, 14. 




Seplolite, 84. 


Tannantite, 20. 


PyrolusiW, 22. 




TanoritB, 28. 




SidBrile, 34, 84. ' 


TephroitB, 94. 


PjropB, 104. 




leoelite, 86. 


PyropbyllitB. 80. 
Pyrrbotin, 8. 


Rilberboraeri, flO. 


Tesieralkiei, 12. 


Silberkifs, 4. 




BllbBrkupferglani, 24. 




Pyrrhotita, 6. 


Silai, loS. 




PyrOBtibitfl, 86. 


SiliimaDite,102. 


Ibnmita. 104. 


PyrWiLlpnitB, 38. 


Silver, 8. 




PyroiBUB, 54, 8f, 98, 98. 


Si«iar«kite, 12. 


Tinkal, 84. 




Skolecit, 88. 




Quart., 48, 102. 




Titanit^ 94. 


Quarti [VariBliBi), 102. 


Smaltin, 22. 


Topa«, 108. 


QueokailbBrfthleri, 20. 


Smaltite, 10, 23. 


Toparint, 106. 




sm^rtiti; Bo: 





TonnmiliTi*, 104. 
Tremolite, W. 
Triphan, 9S. 
. TriphjUn, 83. 
TriphyliiB, 6K. 
Triplite, 4fl, 88. 
Traua, 64. 
Tecbermiglte, S4. 
Turquoia, 96. 
TfToliU, 50, 54. 

Ulexite, 58. 

UllmBDaite, 10. 

UrsD gum mien 



UTBDDgniDinit, 4i. 
Uranpeoheri, 32. 
Orao. 84. 
llrFSlgyite, 56. 
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Wulfeoite, 72. 


VefUfittnlt*, 102. 


WUrfeleri, 43. 


Vitriolblden, H. 


WarUiU, 44. 


Vivianite, 54, 69. 




Volboithita, 42. 




Voleuiio Qlua, 101. 


Sjlocblar, 86. 


Wad, 32. 


ZortLllta, 52. 


Wognerito, BO. 


Zino Blende, 44, BI. 


Wavollite, 76. 


Zindte, 38, 48. 




ZiDokenlte, 18. 




Zinkblende, 30. 


W«Ueiiickelkiea, 10. 


Zinkbliilbe, TO. 




ZiDk.pMb, 84. 


Wenieiite, BO, 04. 


ZinkTitnol, 66. 


White vitriol, 68. 


Zinnera, SB, 40, 102. 


Willemite, 92. 


Zinnkiee, 20. 




Zinnobsr, 36. 


Witherite, 80. 


ZinrMein, 102. 
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